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Preliminary Draft Environmental Assessment 
 

WILLIAMS FORK RESERVOIR HYDROELECTRIC PROJECT  
FERC Project No. 2204 

 
SUMMARY 

 
In December 2004, Denver Water filed an application for the continued operation of the 

Williams Fork Reservoir Hydroelectric Project, FERC Project No. 2204, (Williams Fork Project 
or Project) with the Federal Energy Regulatory Commission (FERC).  Denver Water has 
prepared this Preliminary Draft Environmental Assessment (PDEA) as Exhibit E of its 
application. 

The Williams Fork Project is a major project of less than 5 megawatts (MW) located on 
the Williams Fork River in Colorado.  Denver Water proposes to increase the Williams Fork 
Project generating capacity from 3.15 MW to approximately 3.65 MW, which would allow 
Denver Water to make more effective use of the hydropower resource and would also allow the 
Williams Fork Project to qualify for a license exemption.  Alternatively, the FERC could 
relicense the Project, allowing Denver Water to continue operating the existing turbine-generator 
at 3.15 MW capacity.  This PDEA analyzes the effects of continued operation of the Williams 
Fork Project under an exemption or under a new license. 

If the FERC grants a license exemption for the Williams Fork Project, the new generating 
unit would be installed adjacent to the existing powerhouse within the facility's previously 
developed footprint.  Flow for the new unit would be diverted from the existing 66-inch-diameter 
penstock.  The existing penstock and the existing river outlet works area would be modified to 
accommodate the new power unit, and the new turbine would discharge into the same tailrace as 
the existing turbine. 

Operation of the Williams Fork Project is directly related to the volume and timing of 
diversions from the Colorado River system to satisfy Denver Water's municipal water supply 
demands.  Anticipated future changes in these diversions will eventually result in changes to 
Williams Fork Project hydrology up to its full or maximum use for replacement water.  In this 
PDEA, the full-use hydrology is evaluated.  The modeling of current and future hydrology based 
on historical inflows and current and anticipated future demand indicates that the future 
hydrology will not be very different from the current hydrology under either an exemption or a 
new license (Denver Water 2004b).   

Denver Water proposes the following environmental protection and enhancement 
measures for continued operation of the Williams Fork Project under either an exemption or a 
new license: 

• Complete erosion control work along the southeastern shoreline of the reservoir, 
dispose of existing spoil piles, and revegetate affected area;  
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• Design and implement riverbank erosion control measures at the Williams Fork 
River inlet to the reservoir;  

• Institute selective road closures to curtail upland erosion; 

• Continue to release a minimum flow of 15 cubic feet per second (cfs) or inflow to 
the reservoir, whichever is less, from Williams Fork Reservoir at all times to 
protect downstream aquatic resources; 

• Provide releases from the reservoir according to proposed ramping rate guidelines 
to protect the downstream fishery resource and provide for public safety; 

• Control noxious weeds and restore vegetative cover at public access sites to 
minimize soil erosion and prevent reinvasion by weeds, as needed; 

• Periodically re-evaluate noxious weed populations to assess the need for 
implementing weed control measures;  

• Continue to participate in the Middle Park Sage Grouse Conservation Plan and 
manage Denver Water property within the FERC project boundary consistent with 
the plan; 

• Continue to support implementation of the Colorado River Recovery Program for 
endangered Colorado River fish species under the Recovery Agreement with the 
U.S. Fish and Wildlife Service; 

• Avoid disturbance of all National Register of Historic Places-eligible and 
potentially eligible historic sites; 

• Rehabilitate and convert the reservoir inlet campground site for day-use access 
only; 

• Create additional campsites at the east-side campground to compensate for loss of 
campsites at the reservoir inlet campground; site campsites away from adjacent 
private property; 

• 
and peninsula campgrounds; 
Add new Americans with Disabilities Act-compliant restrooms to the east-side 

• Post signs restricting motorized travel to existing roadways and encouraging 

• Continue to maintain recreation facilities, including providing winter access for 

These measures minimize the environmental effects of future project operations and 
would protect and enhance soils and geology, water quality, fisheries, vegetation, and wildlife 
including endangered species, aesthetics, recreation, and cultural resources in the project area.   

 
responsible use of project environmental resources; 

ice fishing on Williams Fork Reservoir. 
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The analysis performed in this PDEA concludes that issuance of a license exemption 
new license with these enhancement measures would not constitute a major federal action 
significantly affecting the quality of the human environment. 

or a 
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Preliminary Draft Environmental Assessment 
 

WILLIAMS FORK RESERVOIR HYDROELECTRIC PROJECT  
FERC Project No. 2204 

 
I.  APPLICATION 

Denver Water has prepared this Preliminary Draft Environmental Assessment (PDEA) as 
Exhibit E of its application to the Federal Energy Regulatory Commission (FERC or 
Commission) for the continued operation of the Williams Fork Reservoir Hydroelectric Project 
(Williams Fork Project or Project), FERC Project No. 2204, under the Federal Power Act 
(FPA).1  

The Williams Fork Project is a major project of less than 5 megawatts (MW).  The 
Project is located on the Williams Fork River approximately 2 miles upstream of its confluence 
with the Colorado River near the town of Parshall in Grand County, Colorado (Figure 1).  The 
area is approximately 100 road miles west-northwest of Denver on the West Slope of the Rocky 
Mountains.  Denver Water owns all lands within the FERC project boundary. 

Denver Water operates the Williams Fork Project for power generation and municipal 
water supply purposes.  Denver Water proposes to increase the Williams Fork Project generating 
capacity from 3.15 MW to approximately 3.65 MW if a license exemption is granted.  An 
increase in generating capacity would allow Denver Water to make more effective use of the 
hydropower resource and to operate the Williams Fork Project under a license exemption.  With 
the installation of an additional generating unit, the total combined capacity of the Williams Fork 
Project would still meet the “5 MW or less” criterion for a small hydroelectric power project 
exemption.  In accordance with 18 CFR 4.33(d)(3), Denver Water is requesting that its 
application be reviewed first as an application for exemption from licensing.  If the FERC 
determines that the Williams Fork Project does not meet the requirements for an exemption, 
Denver Water requests that the same application be reviewed for the purpose of issuing a new 
license that would allow Denver Water to continue operating the existing turbine-generator at 
3.15 MW capacity.    

 
 
 

                                                           
1  16 U.S.C. § § 791(a)-825(r).
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II.  PURPOSE OF ACTION AND NEED FOR POWER 

A. Purpose of Action 
 

The FPA provides the FERC with the exclusive authority to license non-federal 
waterpower projects on navigable waterways and federal lands.  For any license issued, the 
Commission must determine that the project will be best adapted to a comprehensive plan for 
improving or developing the waterway.  In addition to the power and development purposes for 
which licenses are issued, the Commission gives equal consideration to the purposes of energy 
conservation; protection, mitigation, and enhancement of fish and wildlife; protection of 
recreational opportunities; and preservation of other aspects of environmental quality.   

The FERC will decide whether to grant the license exemption for the Williams Fork 
Project, as proposed by Denver Water, or to grant a new license for the Project that would allow 
Denver Water to continue operating the existing turbine-generator.  The FERC will also decide 
what conditions should be placed on any license exemption or new license issued.  Federal and 
state fish and wildlife agencies will have the opportunity to file recommendations, terms and 
conditions, and prescriptions once the application is filed. 

This PDEA analyzes and evaluates the impacts associated with the Commission's action 
1) granting a license exemption for the Williams Fork Project as proposed by Denver Water, 
including Denver Water's proposal to increase generating capacity or 2) issuing a new license for 
operation of the Williams Fork Project with no added capacity.  The PDEA also considers the 
effects of the No-Action Alternative. 

B. Need for Power 

The electric power generated by the Williams Fork Project (3.15 MW) has two primary 
purposes.  One purpose is to replace lost power production at the U.S. Bureau of Reclamation’s 
(Bureau of Reclamation) Green Mountain Reservoir facility that occurs as a function of upstream 
water supply diversions by Denver Water.  Secondly, excess power generated at the Williams 
Fork Project is sold to Tri-State Generation and Transmission Association, Inc. (Tri-State) and is 
used in the Rocky Mountain Power Area (RMPA).  The RMPA is included in the Western 
Electricity Coordinating Council’s (WECC) region.  Some power is also used by Denver Water 
for on-site facility purposes.  

Diversions from the Blue River at Denver Water’s Dillon Reservoir have the potential to 
affect hydroelectric energy production at the Bureau of Reclamation’s Green Mountain 
Reservoir, which is located downstream from Dillon Reservoir.  Denver Water is required to 
compensate the Bureau of Reclamation for hydroelectric production that may be lost as a result 
of those diversions.  Compensation for lost production can take the form of providing equivalent 
power to the Bureau of Reclamation, providing the dollar value of that lost production, or a 
combination of the two.  The determination of the amount of power owed to the Bureau of 
Reclamation is made annually by a complex calculation of the hydrologic effect of diversions at 
Dillon Reservoir.  The Bureau of Reclamation's water use agreement for Green Mountain 
Reservoir requires an annual yield of approximately 154,600 acre-feet of water to Green 
Mountain Reservoir.  In general, Denver Water is required to compensate the Bureau of 
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Reclamation when the annual yield to the Green Mountain Reservoir is less than 154,600 acre-
feet and Denver Water has impacted the annual yield through out-of-priority diversions upstream 
of Green Mountain Reservoir.  In recent years (1986 through 2003), the amount of compensation 
for lost power production has varied from a low of 2,775 MWh to a high of over 24,900 MWh, 
with an average value of 11,053 MWh.     

 As a result of a combination of power purchase agreements used to repay the Bureau of 
Reclamation and a series of wet years, the Williams Fork Project generated power in excess of 
the amount owed to the Bureau of Reclamation.  The excess power was banked with the Western 
Area Power Administration (WAPA) and is used to repay the Bureau of Reclamation.  The 
amount of power banked with WAPA was sufficient to allow Denver Water to enter into a 10-
year power sales agreement with Tri-State.  Power produced by the Project is now sold to Tri-
State, and this arrangement will continue through 2006 and possibly beyond.  In the future, 
power generated by the Williams Fork Project will continue to be used both for repayment of the 
Bureau of Reclamation’s lost production and to meet regional energy needs.  

According to the WECC 10-Year Coordinated Plan Summary (December 2003), the net 
energy needed to meet the load demand for RMPA in 2002 was 56.109 billion kWh, and the 
peak demand and annual energy requirements for the region over the 10-year period between 
2003 and 2012 are expected to grow at annual rates of 1.7 percent and 1.2 percent, respectively.  
The load growth for Tri-State’s members is expected to exceed 100 MW per year, even with the 
addition of 400-MW coal-fired generation expected to come on line in 2006. 

Production of hydroelectric power by the Williams Fork Project displaces the need for an 
equivalent amount of power generated by other power plants, thereby eliminating air emissions 
from combustion sources and creating an environmental benefit.  In the WECC region where the 
Williams Fork Project is located, the capacity mix consists mainly of fossil-fueled sources.  The 
Project helps reduce the need for existing and planned non-renewable, fossil-fueled electric 
power generation that creates air pollution by producing nitrogen oxides (NOX), sulfur oxides 
(SOX), and carbon dioxide (CO2), which is a greenhouse gas.  Based on its current annual 
average power production, (10,722 MWh), the Williams Fork Project is estimated to displace 
coal-fired NOX, SOX, and CO2 emissions of 15 tons per year (tpy), 39 tpy, and 9,915 tpy, 
respectively. 

Hydroelectric power generation currently makes up approximately 34 percent of the total 
generation capacity in the WECC region.  Generation from the Williams Fork Project helps meet 
the growing demand and contributes to the diversification of the generation mix in the WECC 
region in a manner that is beneficial to regional air quality. 
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III.  PROPOSED ACTION AND ALTERNATIVES 

Denver Water filed an application for a new license for the Williams Fork Project with 
the FERC in December 2004.  Denver Water is seeking a small hydroelectric power project 
exemption on the basis of proposing to increase the Williams Fork Project generating capacity 
from 3.15 MW to approximately 3.65 MW.  Denver Water owns all lands within the FERC 
project boundary necessary for continued operation of the Project. 

If the FERC determines that the Williams Fork Project does not meet the requirements for 
an exemption, Denver Water requests that the same application be reviewed to issue a new 
license that allows Denver Water to continue operating the existing turbine-generator at a 
capacity of 3.15 MW.   

A. Existing Project 

1. Project Facilities 

The Williams Fork Project is located on the Williams Fork River approximately 2 miles 
upstream of its confluence with the Colorado River in Grand County, Colorado (Figure 1).  The 
Williams Fork River drainage basin is 230 square miles in area and ranges in elevation from 
about 7,800 feet to 13,000 feet.  Williams Fork Dam impounds the Williams Fork River near the 
north end of the Williams Fork River drainage basin, forming Williams Fork Reservoir.  When 
the water surface is at the top of the spillway gate (elevation 7,811 feet MSL), the reservoir 
reaches its maximum depth of 181 feet, its maximum surface area of approximately 1,628 acres, 
and its maximum storage capacity of 96,822 acre-feet of water.  The reservoir has approximately 
15 miles of shoreline at water surface elevation 7,811 feet. 

The original 100-foot-high concrete gravity dam and the resulting water supply reservoir 
were completed and put into use in 1941.  Construction of a new concrete thin-arch dam took 
place between 1956 and 1959, bringing the dam to a height of 209 feet, with a dam crest length 
of 670 feet and a dam crest width of 10 feet at elevation 7,814 feet.  Hydroelectric facilities were 
added at this time, with construction of the powerhouse and installation of the turbine and 
associated generating equipment.  In addition to the concrete dam, a 2,000-foot long earth dam 
(the west dike) closes off a low saddle on the west side of the reservoir.   

Two separate intakes, one for the powerhouse penstock and one for the river outlet works, 
are used at the Williams Fork Dam.  A reinforced-concrete penstock intake for the powerhouse is 
located on the upstream face of the dam 115 feet below the maximum water surface elevation of 
7,811 feet   The penstock intake is protected by steel, vertical-bar, multi-panel trashracks with a 
vertical bar clear space of 1-5/8 inches.  A 7-foot by 5-foot fixed-wheel penstock gate releases 
water into a 66-inch-diameter steel penstock that extends from the intake down to the 
powerhouse.  The river outlet works intake, also on the upstream face of the dam, is located 
approximately 175 feet deep near the bottom of the reservoir (7,636 feet).  It is protected by a 
steel, vertical-bar trashrack with a vertical bar clear space of 5 inches.  This intake is provided 
with a vertically positioned slide gate that is normally open, but it can be manually closed from a 
gate-lift platform on the face of the dam when the reservoir elevation is below 7,705 feet.  A 54-
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inch-diameter steel embedded pipe conveys water to the outlet works valves.  Outlet releases are 
controlled at the downstream face by valves. 

The spillway is a gated, three-bay, overflow section that allows regulation of Williams 
Fork Reservoir between elevations 7,803 (spillway crest) and 7,811 feet (top of spillway gate).  
Three radial gates located at the left, center, and right positions are driven by an electric hoist.  
Each spillway gate can be operated at the crest either manually or electrically, as well as by 
remote control from the powerhouse.  The spillway gates are protected from debris by trashracks 
installed in front of the gates. 

The periodic safety inspection report submitted to the FERC in 1999 found the spillway 
to have adequate capacity to pass the probable maximum flood (PMF) based on site-specific 
meteorology (flood peak of 16,855 cubic feet per second [cfs] and a 50-hour volume of 14,097 
acre-feet).  When passing the PMF, the concrete dam would have 2.6 feet of freeboard, while the 
west dike would have 4.6 feet of freeboard. 

The project powerhouse is a multi-level concrete structure approximately 66-feet-long by 
30-feet-wide by 60-feet-high located at the downstream toe of the dam.  The powerhouse houses 
a vertical-axis turbine generator and electrical switchgear and controls.  The turbine-generator 
operates off the self-contained penstock that runs through the dam.  The powerhouse contains 
one vertical-axis, 4,250-horsepower (Hp), Francis turbine that drives a generator.  The turbine is 
controlled with a Woodward gate, shaft-type governor operating with a hydraulic oil pump 
system.  The turbine is connected directly to a vertical-shaft, air-cooled generator.  The generator 
is rated at 3,158 KVA at a Power Factor of 0.95 and under a net head of 192 feet.  Controls for 
the generator reside inside the powerhouse where they are interfaced with supervisory equipment 
to provide local manual, local automatic, and remote control through a computerized graphical 
user interface.  Power plant production capacity is 3.15 MW. 

At a maximum head of 192 feet, the turbine discharges 220 cfs.  The powerhouse and 
river outlets combine in the tailrace, which discharges into the Williams Fork River. 

A 14/25-KVA transmission line carries the energy produced by the Williams Fork Project 
2 miles to the Bureau of Reclamation’s line between the Green Mountain Reservoir Power Plant 
and the Granby pump station.  The transmission line is owned by Mountain Parks Electric, Inc., 
and, at different times, transmits power both to and from the Project.  The transmission line is not 
under FERC jurisdiction and, consequently, is not part of the Williams Fork Project or included 
in the FERC project boundary.  A portion of the power produced by the Williams Fork Project is 
used for on-site station service requirements. 

2. Project Operation 

The Williams Fork Project supplies replacement water to the Colorado River in support 
of Denver Water's municipal water supply operations.  To meet downstream senior water rights 
requirements, the reservoir replaces water diverted by Denver Water's transmountain diversions 
from the upper Colorado River system (Figure 2).  The FERC does not approve, authorize, or 
otherwise regulate any diversion associated with Denver Water’s municipal collection system.  
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Figure 2. Denver Water's Colorado River Water Collection System 

Data depicted are from various sources, scales and vintages and are intended for general planning purposes only.
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Williams Fork Reservoir stores most water during the high spring runoff, typically from 
about mid-April through mid-July.  Otherwise, regional streamflows are generally relatively low, 
which results in low inflows to Williams Fork Reservoir during the remainder of the year.  
Seasonally low inflows also trigger “calls” on the Colorado River and its tributaries by 
downstream senior water rights holders.  To enable Denver Water to continue diverting at its 
other facilities, water stored in Williams Fork Reservoir is used to replace water being diverted 
through Denver Water’s transmountain diversions.  Water stored in Williams Fork Reservoir is 
also used to replace water owed to Green Mountain Reservoir when Green Mountain Reservoir 
does not fill due to diversions at Dillon Reservoir and the Roberts Tunnel.  Additionally, Denver 
Water must provide a minimum flow of 15 cfs or inflow to the reservoir, whichever is less, from 
Williams Fork Reservoir year-round to satisfy its license conditions.   

Williams Fork Reservoir operation necessarily places a high priority on achieving full 
pool conditions each spring so that this water will be available to respond to “calls” on the 
Colorado River during low-flow periods and to generate power from these releases.  Some of the 
main factors that affect filling of the reservoir include: 

• The amount of runoff that occurs in a given year or a series of years; 

• The volume of releases required for water supply purposes; and 

• The length of time that downstream senior water rights are in priority. 

Because the reservoir serves municipal water supply needs in addition to power 
generation, project operations have not typically resulted in large fluctuations in reservoir levels 
or outflows to the Williams Fork River to maximize power production.   

Denver Water uses the power facilities at the dam to generate as much power as possible 
from water being released from the reservoir for water supply purposes.  Each year when 
snowpack data become available, beginning in January, the Denver Water staff makes initial 
calculations of the probability that Williams Fork Reservoir will fill during the coming runoff 
season.  Snowpack conditions are recorded and tracked throughout the winter and spring.  
Denver Water only draws the reservoir down in the spring as a result of careful consideration of 
climatic and snowmelt conditions and does not operate to achieve a specific targeted drawdown 
pattern.  If calculations indicate that the reservoir will likely fill and subsequently spill in the 
coming runoff season, then additional water may be released to generate additional power.  If 
calculations indicate that the reservoir might not fill, no water is released for additional power 
generation.   

To minimize the potential for ice to damage the spillway gates, the reservoir is lowered to 
the bottom of the spillway gate (elevation 7,803 feet, 84,565 acre-feet) between the end of 
November and mid-December. 

Denver Water’s Planning Division manages the operation of Williams Fork Reservoir and 
maintains the operation records, including daily elevation, content, inflow, and outflow.  Figure 3 
shows the mean monthly content of Williams Fork Reservoir for Water Years 1960 through 
2001.  Water years represent the period October 1 through September 30.  Additional details of 
current Williams Fork Project hydrology are provided in Section V.C.2. 
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Figure 3. Historical Monthly Content of Williams Fork Reservoir 
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3. Environmental Measures 

Past environmental measures at the Williams Fork Project have focused primarily on 
recreat hed three campgrounds at the reservoir, with 
47 automobile-accessible campsites, two boat launch sites, several picnic areas, fishing access, 
parking

f 
erations at the reservoir to support hatchery 

production of kokanee salmon.  Denver Water cooperates with CDOW during spawn-taking and 
fish po e 

 

n, a 
ion management for the sage grouse on public and private 

lands (CDOW 2001a).  Denver Water voluntarily manages its property surrounding Williams 
Fork R

ion enhancements.  Denver Water has establis

, vault toilets, fire rings, and trash receptacles (Figure 4).  Dispersed primitive-style 
camping also occurs around the reservoir.   

The reservoir supports a population of kokanee salmon, and the Colorado Division o
Wildlife (CDOW) conducts spawn-taking op

pulation sampling by 1) informing CDOW of hydrologic and operating conditions at th
Project that could affect their activities, 2) coordinating operations to minimize impacts on
CDOW activities, and 3) occasionally providing manpower assistance.  Denver Water also 
releases a minimum flow of 15 cfs or inflow to the reservoir, whichever is less, from the 
reservoir to the Williams Fork River. 

Denver Water participates in CDOW's Middle Park Sage Grouse Conservation Pla
plan that encourages habitat conservat

eservoir in accordance with the plan. 
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Denve ater has signed a Recovery Agreement with the U.S. Fish and W
(USFWS) that provides for mitigation of effects on federally endangered fish species, pursuant to 
Section 7 of the Endangered Species Act (ESA) for all of Denver Water’s historical depletions to 
the upper Colorado River (USFWS 2000).  Under the Recovery Agreement, Denver Water has 

itted to generally supporting the Recovery Implementation Program for Endangered Fish 
Species in the Upper Colorado River Basin (USFWS 1987), including implementation of 
specific recovery elements in the program.  By having a signed Recovery Agreement, Section 7 
consultation under the ESA for depletion effects from the Williams Fork Project will be 
governed by the Final Programmatic Biological Opinion for Bureau of Reclamation's 
Operations and Depletions, Other Depletions, and Funding and Implementation of Recovery 
Program Actions in the Upper Colorado River above the Gunnison River (USFWS 1999).   

Denver Water has undertaken a large-scale erosion control effort to remediate an 
extensive, seriously eroded site along the southeast shoreline of the reservoir.  The site has in th
past been and is currently subject to bank erosion from normal reservoir wave action, and the 
erosion control project was initiated as needed project maintenance.  The erosion control work 
involves reducing the slope of a near-vertical, 10- to 15-foot-high bluff along approximately 
3,000 feet of shoreline.  The erosion control effort is in temporary abeyance as a result of 
archaeological site recovery of a recently discovered cultural resources site located at the top of 
the bluff (see following paragraph).  Denver Water intends to resume erosion control activities 
during the spring/summer of 2005.  Denver Water will dispose of the spoils and reclaim and 
revegetate the affected area. 

Denver Water conducted a cultural resources survey of the Williams Fork Project du
the summer of 2003 to inventory and assess the significance of any cultural resources relative to 
National Register of Historic Places (NRHP) eligibility.  One newly discovered archaeological 
site, which the survey recommended as being eligible for listing, is located above the area in 
which Denver Water was engaged in shoreline stabilization work (see above).  Upon discovery 
of the site, Denver Water realized that further erosion control activities would likely result in 
adverse impacts to this eligible historic resource and discontinued further erosion control work 
near the site.  However, without the erosion control activities, the historic property would alm
surely be lost to eventual erosion of the reservoir bank.  Denver Water implemented an 
archeological site recovery program during the late summer/fall of 2004, thereby mitigating 
potential adverse impacts from the erosion control activities or, in their absence, from natura
erosional processes through data recovery at the site.   

Denver Water's Proposed Action  

1. Project Facilities 

Denver Water plans to continue operating the existing 3.15-MW hydroelectric power unit 
without modifications to the existing use and operation of the Williams Fork Reservoir.  
Additionally, Denver Water plans to install a small new hydroelectric power unit that would 

ase generating capacity at the Williams Fork Project.   

The proposed small unit will have a nominal generating capacity of approximately 500 
 (0.5 MW).  The unit will be designed to capture flows that are lower than required to run th



 

existin

 

us, it 

 
es 

the only substantive construction activity associated with the Proposed Action.  Flow for the new 
unit wo s the 

uction, 

r Water's Proposed Action consists of the following activities: 

irectly related to the volume and timing of 
fy Denver Water's municipal water supply 

demands.  Future ch uld result in changes to Williams Fork Project 
hydrolo or replacement water.  During scoping for the 
relicens

k Reservoir to store and release 
water annually consistent with 

g 3.15-MW unit.  The existing 3.15-MW unit has a hydraulic range of approximately 70 
cfs to 220 cfs.  The new unit is expected to have a hydraulic range of approximately 15 to 70 cfs.  
Thus, the effective flow range over which power could be generated would be approximately 15 
cfs to 290 cfs, depending on head (reservoir elevation).  The new unit would operate alone when
available flows are too low to operate the 3.15-MW unit and would operate along with the 
existing unit when flows above the operating range of the 3.15-MW unit are available.  Th
would allow power production from lower flows and from excess higher flows, neither of which 
are currently captured by the existing unit.   

The new generating unit would be installed adjacent to the existing powerhouse within
the facility's previously developed footprint.  Installation of the new generating unit constitut

uld be diverted from the existing 66-inch-diameter penstock between where it exit
downstream face of the dam and where it enters the existing turbine inlet.  The new turbine 
would discharge into the same tailrace as the existing turbine.   

The addition of the new small unit is expected to have minimal, if any, impact on the 
existing Project.  Operations at the reservoir would not be changed to increase power prod
rather the additional unit would make more efficient use of the hydroelectric potential of water 
being released at the reservoir for other purposes. 

To summarize, Denve

• Maintaining the existing Williams Fork Dam and Williams Fork Reservoir; 

• Continuing to generate power with the existing 3.15 MW of generating capacity 
and installing a new small hydroelectric power unit to increase generating 
capacity by approximately 0.5 MW; 

• Modifying the existing penstock and the existing river outlet works area to 
accommodate the new power unit;  

• Implementing the environmental measures listed in Section III.B.3. 

2. Project Operation 

Operation of the Williams Fork Project is d
diversions from the Colorado River system to satis

anges in these diversions co
gy up to its full or maximum use f
ing of the Williams Fork Project, several entities requested that Denver Water evaluate 

the Project considering its maximum use for replacement water, since such operation is likely to 
occur in the near future. 

Denver Water has evaluated full use of Williams For
its water supply purposes.  Modeling of current and future 

hydrology based on historical inflows and current and anticipated future demand indicates that 
the future hydrology will not be very different from current hydrology (Denver Water 2004b).  
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Details of the modeling approach and results of the hydrologic modeling are provided in Section
V.C.2.  Transition from the current hydrology to the future hydrology will occur gradually as 
water supply demand increases. 

The future hydrology (full-use hydrology) is based entirely on the Project's operation
supply replacement water for Denver Water's water supply purposes.  It is independent of the 
Project's future power production capability or on the type of hydropower license under which 
operation will occur.  Therefore, the future h

 

 to 

ydrology would occur under the Proposed Action, 
the Action Alternative, and the No-Action Alternative.        

Geolog

e sedimentation, dispose of existing spoil 
piles, and revegetate the affected area;  

• 

Fisheries 

rk Reservoir at all times to ensure protection 

 ramping rate guidelines 
 excessive short-term fluctuations 

3. Proposed Environmental Measures 

As part of the FERC application for exemption from licensing, Denver Water proposes 
the following environmental protection measures and environmental enhancements for the 
Williams Fork Project. 

y and Soils 

• Complete erosion control work along the southeastern shoreline of the reservoir 
using appropriate BMPs to minimiz

Design and implement riverbank erosion control measures at the Williams Fork 
River inlet to the reservoir;  

• Institute selective road closures to curtail upland erosion related to dispersed 
recreation at the Project; 

• Continue to release a minimum flow of 15 cfs or inflow to the reservoir, 
whichever is less, from Williams Fo
of the aquatic resources of the downstream Williams Fork River; 

• Provide releases from the reservoir according to proposed
to protect the downstream fishery resource from
and to provide for public safety in the downstream river reach; 

Terrestrial Resources 

• Control noxious weeds at public access sites; undertake localized revegetation 
activities to restore vegetative cover, minimize erosion of bare soils, and prevent 
reinvasion of these public areas by weeds, as needed; 

• Periodically reevaluate noxious weed populations not currently considered to be a 
resource risk to assess the need for implementing weed control measures;  
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• Continue to participate in the Middle Park Sage Grouse Conservation Plan and 
attempt to manage Denver Water property within the FERC project boundary 
consistent with the plan; 

Threatened and Endangered Species 

or 

tially eligible historic sites; 

ate and convert the reservoir inlet campground site for day-use access 

f 
e 

t-

 
 of natural resources at the Project; 

Continue to maintain recreation facilities at the Project, including providing 

These m
protect and en ildlife including 
endang d sp

4. 

nerating capacity would allow Denver Water to operate the Williams 
nse exemption.  With the addition of the new turbine-generator unit, the 

total co ined
criterio or a 

C. Actio

generating cap  

• Continue to support implementation of the Colorado River Recovery Program f
endangered Colorado River fish species under the Recovery Agreement with 
USFWS; 

Cultural Resources 

• Avoid disturbance of all NRHP-eligible and poten

Recreation 

• Rehabilit
only; 

• Create additional campsites at the east-side campground to compensate for loss o
campsites in the conversion of the reservoir inlet campground to day use only; sit
campsites away from adjacent private property; 

• Add new ADA (Americans with Disabilities Act)-compliant restrooms to the eas
side and peninsula campgrounds; 

• Post signs restricting motorized travel to existing roadways to limit further 
proliferation of informal road and dispersed shoreline development; signs will
encourage responsible use

• 
winter access for ice fishing on Williams Fork Reservoir. 

easures limit the environmental effects of future project operations and would 
hance soils and geology, water quality, fisheries, vegetation, and w

ere ecies, aesthetics, recreation, and cultural resources in the project area.   

Proposed License Exemption 

An increase in ge
Fork Project under a lice

mb  capacity of the Williams Fork Project would still meet the “5 MW or less” 
n f small hydroelectric power project exemption. 

n Alternative 

An alternative to Denver Water’s Proposed Action would be to not install additional 
acity at the Williams Fork Project.  Under this Action Alternative, the FERC
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would ue a 
the existing 3.
operations at t ir.   

tion, future project operation and hydrology will depend 
on future demand for replacement water within Denver Water's water supply system and not on 
its hyd lectr
Therefore, the  
Action Alternative and to operation of the Williams Fork Project under a new license.     

would offer the same environmental enhancements under a new license as 
are proposed for the license exemption. 

No comments or requests by the participating parties recommended other alternatives to 
 Action.  Alternative measures arising from the issues defined in scoping are 

analyzed in this PDEA, as appropriate.   

D. No-Action Alternative 

under the term
be implemente

depend on futu ithin Denver Water's water supply system and 
not on the Project’s hydroelectric component or whether the FERC would issue an exemption or 
a new nse 
Section V.C.2

The No-Action Alternative provides the baseline conditions against which the potential 
impact f the

E. Alternatives Considered but Eliminated from Detailed Study 

1. Federal Government Takeover 

Denver Water does not consider federal takeover to be a reasonable alternative to 
exemp  

his 
ral takeover should be 

nally, Denver Water intends to seek an exemption based on 
elicense the existing Project, thereby eliminating any reason 

for federal takeover for power generating purposes. 

iss new license (relicense the Project), and Denver Water would continue operating 
15-MW hydroelectric power unit without any modification of facilities or 
he Williams Fork Reservo

As indicated for the Proposed Ac

roe ic component or on the type of hydropower license under which it will operate.  
 same modeled future hydrology described in Section V.C.2 would apply to the

Denver Water 

the Proposed

Under the No-Action Alternative, the Williams Fork Project would continue to operate 
s and conditions of its existing license, and no new environmental measures would 
d. 

As indicated for the Proposed Action, future project operation and hydrology would 
re demand for replacement water w

lice for the Project.  Therefore, the same modeled future hydrology described in 
 would apply to project operation under the No-Action Alternative.     

s o  Proposed Action and alternatives will be assessed. 

The following alternatives have been eliminated from detailed study. 

tion or relicensing of the Williams Fork Project.  As a municipal entity, Denver Water is
not subject to Section 14 of the FPA.  Federal takeover of the Project would require 
congressional approval.  While that fact alone would not preclude further consideration of t
alternative, there is currently no evidence indicating that fede
recommended to Congress.  Additio
increased generating capacity or to r
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2. Nonpower License 

Denver Water does not consider a nonpower license to be a reasonable alternative 
because it would not achieve a primary project purpose of generating power.  Power has been 
genera

 

ny appropriate conditions.  This alternative would also 
not achieve a prim

 
 

er Water’s Proposed Action.  Thus, decommissioning 
an exemption from licensing or a new license for the 
nhancement measures. 

ted at the Project for the past 50 years, and Denver Water plans to continue generating 
power at the Williams Fork Project under either an exemption or a new license.  Denver Water is
not seeking a nonpower license. 

3. Project Decommissioning 

Project decommissioning would involve denial of the license application and surrender or 
termination of the existing license, with a

ary project purpose of generating power.  Denver Water has no basis for 
recommending decommissioning of the Project.  The loss of power generation to the grid system
would require additional power sources to be developed, which would likely result in more
adverse environmental impacts than Denv
is not a reasonable alternative to issuing 
Project with appropriate mitigation and e
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IV.  CONSULTATION AND COMPLIANCE 

A. 

 with consulted resource agencies, Indian entities, and the 
public relev ption from licensing or for a new 
license Appendix A.  The correspondence includes 
written communication and FERC notices and is

ject or for an exemption from 
licensing.  The notification provided pertinent information about the Project, including the 
expiration date of the current license (December 31, 2006) and the intended filing date (on or 
before December 31, 2004).  Denver Water's notice of intent was filed by the FERC on July 3, 
2001, and the FERC's public notice thereof was published on July 25, 2001. 

Throughout the summer of 2001, Denver Water provided local public notice of its intent 
to relicense the Williams Fork Project by posting signs and flyers in nearby towns and at 
Williams Fork Reservoir, sending letters and notices to Grand County and Summit County 
officials and other individuals and organizations, placing notices in a number of Grand County 
and Summit County newspapers, and providing a press release to all Grand County and Summit 
County ratio stations and newspapers, as well as to the Denver Post and the Rocky Mountain 
News (see Attachment 3 to letter from Denver Water to the FERC of April 17, 2002).  

2002 

On March 8, 2002, Denver Water sent a letter to various federal agencies, state agencies, 
local agencies, and special interest groups (Participating Parties) stating its intent to use the ALP 
for the relicensing/exemption application for the Williams Fork Project (see Attachment 4 to 
letter from Denver Water to the FERC of April 17, 2002).  Denver Water also provided the 
Participating Parties with a Communications Protocol designed to satisfy the FERC's ex parte 
rules and to provide guidelines for communication and coordination among the Participating 
Parties involved in preparation of the Preliminary Draft Environmental Assessment (PDEA)for 
the licensing action.  The Participating Parties were asked to return a form accepting the ALP 
and the Communications Protocol to Denver Water, along with any comments or concerns, by 
March 18, 2002. 

Acceptance forms and/or letters of comment were received from 21 Participating Parties 
(see Attachment 1 to letter from Denver Water to the FERC of April 17, 2002).  Additional 

Consultation 

1. Correspondence 
 

Copies of correspondence
ant to Denver Water's application for an exem

 for the Williams Fork Project are included in 
 organized in chronological order.   

 2. Application Consultation 
 
2001 
 

Denver Water initiated activities that will allow for the continued operation of the 
Williams Fork Project on July 2, 2001, by providing notification to the FERC that Denver Water 
intended to file an application either for a new license for the Pro
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acceptance forms were e FERC for 
approval to use the ALP, and these were transmitted to the FERC on May 10, 2002.   

ater informed the FERC that Denver Water and the 
Partici  ALP and the Communications Protocol.  Denver 

ater f  use the ALP for the relicensing or exemption 
pplica

n as 
 

; 
LP was filed by the 

ERC ice thereof was published on May 9, 2002.   

In response to comments from American Whitewater and Colorado White Water 
ssoci ater 

r's request to follow 
the AL

IIP and 
itted to the FERC for filing on April 23, 2003.  SD1 provided a schedule for a 

sit of the Williams Fork Project and public Scoping Meetings; the schedule was 
subseq

s, 

t 

blic Scoping Meetings in Kremmling, Colorado, to solicit comments and 
recomm  

June 

received after Denver Water had submitted its request to th

On April 17, 2002, Denver W
pating Parties had agreed to use the
ormally requested the FERC's approval toW

a tion/environmental analysis process and also requested the FERC's approval of the 
Communications Protocol.  Attachments to that letter provided documentation of consultatio
follows: Attachment 1 – Returned acceptance forms/letters from Participating Parties and Denver
Water responses to letters and comments; Attachment 2 – Communications Protocol; Attachment 
3 – Public notice efforts; Attachment 4 – Denver Water's letter to Participating Parties
Attachment 5 – Project mailing list.  Denver Water's request to use the A

on April 24, 2002, and the FERC's public notF

A ation (the Whitewater Groups) dated March 25, 2002, and April 16, 2002, Denver W
revised the Communications Protocol to clarify its intent to provide written documentation of 
public meetings.  The revised Communications Protocol was provided to the Participating Parties 
and the FERC by letters of May 7, 2002, and May 10, 2002, respectively.  The Whitewater 
Groups also filed "comments and protest" on Denver Water's notice to use the ALP with the 
FERC on April 16, 2002. 

By letter order dated June 21, 2002, the FERC approved Denver Wate
P in accordance with the Commission's Regulations for Licensing Hydroelectric Projects 

at 18 CFR § 4.34(I). 

2003 

Denver Water distributed its Initial Information Package (IIP) and Scoping Document 1 
(SD1) for the Williams Fork Project to the Participating Parties on April 21, 2003, outlining 
subject areas to be addressed in the applicant-prepared environmental assessment.  The 
SD1 were transm
site vi

uently revised by letter to the parties of May 9, 2003.  Notices of the Scoping Meetings 
were also run during the week of May 19, 2003, in the Grand County Daily, the Middle Park 
Times, the Winter Park Manifest, and the Summit Daily News, as well as the Denver Post and 
the Rocky Mountain News.  On May 12, 2003, the FERC published notice of Denver Water's 
intention to conduct the site visit, to hold the combined initial information and scoping meeting
and to solicit scoping comments for the applicant-prepared environmental assessment. 

Denver Water conducted the site visit of the Williams Fork Project for interested parties 
on June 4, 2003.  The group drove around the perimeter of Williams Fork Reservoir, stopping a
various recreation sites and at the dam.  On June 5, 2003, Denver Water and the FERC staff 
conducted two pu

endations regarding the Williams Fork Project.  The Scoping Meetings were documented
by a court reporter.  The sign-up sheets from the scoping meetings and the site visit, along with 
various handouts from the Scoping Meetings, were provided to the FERC staff by e-mail of 
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11, 2003.  Transcripts of the Scoping Meetings were transmitted to the FERC on August 12, 
2003, for filing.   

In addition to comments provided at the Scoping Meetings, Denver Water subsequ
received written scoping comments from the following entities.   

Entity Date of Letter 

ently 

U.S. Bureau of Reclamation June 6, 2003 
U.S. Fish and Wildlife Service June 10, 2003 
Colorado Trout Unlimited July 15, 2003 
Colorado Division of Wildlife July 17, 2003 
Middle Park Water Conservancy District July 23, 2003 
Colorado River Water Conservation District August 4, 2003 
Grand County Board of Commissioners August 4, 2003 

 
Copies of these comment letters are included in Appendix A 

 
2004 
 

Denver Water issued its Scoping Document 2 (SD2), which included responses to the 
scoping comments provided at and subsequent to the Scoping Meetings, on April 14, 2004.  

 surveys on April 14, 2004.  The results of the soil erosion, noxious weed, 
ildlife habitat studies were distributed on June 2, 2004.  Because the cultural resources 
contains sensitive information about cultural resource sites and locations, the report was 

not rele

o 

In conjunction with its issuance of SD2, Denver Water distributed the Environmental 
Study Plan for the Williams Fork Project soil erosion, noxious weed, cultural resources, wildlife 
habitat, and recreation
and w
report 

ased to the public.  The recreation survey report was used to develop a Recreation 
Management Plan for the Williams Fork Project under a license exemption or a new license. 

Denver Water distributed a draft Preliminary Draft Environmental Assessment (PDEA) t
the Participating Parties for review during the week of October 11, 2004.  The Williams Fork 
Recreation Plan was transmitted to the Participating Parties at the same time.  The draft PDEA 
was submitted to the FERC for review on October 19, 2004.  Recipients were asked to submit 
comments on the PDEA to Denver Water by November 19, 2004.  Denver Water received 
written comments from the following entities.   

Entity Date of Letter 
Grand County Board of Commissioners November 18, 2004 
Middle Park Water Conservancy District November 18, 2004 
Colorado Trout Unlimited November 19, 2004 

 
Copies of these comment letters are included in Appendix A.  Denver Water's respon

to the individual comments are provided in Appendix B.  
ses 
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Denver Water finalized the PDEA and submitted it to the FERC as part of the application 
for exemption from licensing or for a new license in December 2004.  Copies of the application 
are being provided to the entities listed in Volume I of the license application.   

1. Correspondence 
 
Copies of correspondence with resource agencies relevant t ith a number 

of specific regulations related to Denver Water's application for an exemption from licensing or 
for a new lice t are included in Appendix A along with other 
correspondenc Correspondence in Appendix A is 
organized in c

2. Clean Water Act Water Quality Certification 

On March 23, 2004, Denver Water applied to the Water Quality Control Division of the 
do Department of Public Health and Environment (CDPHE) for water quality certification 

nder Section 401 of the Clean Water Act.  The CDPHE issued Section 401 Water Quality 
Certifi

ed 
to the FERC by letter of July 28, 2004. 

 

By letter of January 22, 2004, Denver Water requested from the USFWS a list of 
federal

, 
 

In response to Denver Water's April 23, 2004, request, the FERC designated Denver 
Water as a non-federal representative for the purpose of conduc tion 7 
consultation un ter c l Assessment 
(BA) for the W t de do River 
system constitu av pecies 

teigers 2004e future operation of the Project "m
ill ad  

A also concluded that 
the Williams Fork Project "may affect, but is not likely to adversely affect" bald eagles.   

B. Compliance 

o compliance w

nse for the Williams Fork Projec
e related to the application process itself.  
hronological order 

Colora
u

cation (Colorado 401 Certification No. 2987) for the Williams Fork Project on June 9, 
2004, with no special conditions.  The Section 401 Water Quality Certification was transmitt

Although Denver Water would not be required to seek Section 401 Water Quality 
Certification under the Proposed Action (license exemption), it would be required to receive such
certification under the Action Alternative (project relicensing).     

3. Endangered Species Act Section 7 Consultation  

ly listed and proposed species that should be addressed to complete ESA Section 7 
consultation for the Williams Fork Project.  The USFWS provided its list on February 24, 2004
indicating that one plant, one bird, and four fish species that are federally listed as threatened or
endangered and one amphibian that is a federal candidate for listing might occur in the project 
area or be affected by project operations. 

ting informal Sec
der the ESA on May 4, 2004.  Denver Wa ompleted a Biologica
illiams Fork Project, which determined tha

ject that could h
pletions to the Colora

te the only aspect of the Pro
).  The BA concluded that 

e an effect on listed s
ay affect, and likely (S

w versely affect" individuals, populations, and critical habitats of the Colorado pikeminnow,
razorback sucker, humpback chub, and bonytail chub.  Because historical depletions to the 
Colorado River may impact prey fish species in the Colorado River, the B
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Water depletions attributable to operation of the Williams Fork Project are considered to 
be "continuing, historical depletions" for purposes of Section 7 consultation under the ESA.  
Mitigation of effects on federally endangered fish species for all of Denver Water’s historical 
depletions to the upper Colorado River has been provided through a Recovery Agreement 

the USFWS (see Section III.A.3 and Section V.C.5).   

ological Assessment (BA) for the Williams Fork 
Project to the USFWS for review on July 28, 2004.  The USFWS indicated its concurrence with 
the find

n shall require 
constru n, m as the Secretaries or 
Comm

se exemption), fish and wildlife agency 
recomm  

ns 

ion 

 whenever the Commission believes that any fish and 
wildlif e 

ch 

between Denver Water and 

Denver Water submitted a draft Bi

ings of the draft BA by letter of September 23, 2004.  As the lead federal agency, the 
FERC will complete the Section 7 process with the USFWS after Denver Water’s application is 
filed with the FERC. 

4. Federal Power Act Section 18 Prescriptions 

Section 18 of the FPA, 16 U.S.C. §811, states that the Commissio
ctio aintenance, and operation by a licensee of such fishways 
erce and Interior may prescribe.  If the FERC processes Denver Water’s application as a 

relicense application, the FERC would provide the opportunity for the applicable agencies to file 
Section 18 fishway prescriptions.   

5. Federal Power Act Section 30(c) Conditions 

Under the Proposed Action (licen
endations for future operation of the Project would be mandatory conditions under

Section 30(c) of the FPA.  If the FERC determines that the Williams Fork Project meets the 
requirements for an exemption, the CDOW and USFWS will have the opportunity to file Section 
30(c) conditions for the Project. 

6. Federal Power Act Section 10(j) Recommendatio

Under the provisions of the FPA, each hydroelectric license issued by the Commiss
shall include conditions based on recommendations provided by federal and state fish and 
wildlife agencies for the protection, mitigation, or enhancement of fish and wildlife resources 
affected by the project. 

Section 10(j) of the FPA states that
e agency recommendation is inconsistent with the purposes and the requirements of th

FPA or other applicable law, the Commission and the agency shall attempt to resolve any su
inconsistency, giving due weight to the recommendations, expertise, and statutory 
responsibilities of the agency. 

If the FERC processes Denver Water’s application as a relicense application, the FERC 
would provide the opportunity for fish and wildlife agencies to file recommendations for the 
Project. 
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 7. National Historic Preservation Act Section 106 Compliance  

A cultural resources survey of the Williams Fork Project was conducted during the 
summer of 2003 to inventory and assess the significance of any cultural resources relative t
NRHP eligibility.  The new survey investigated areas within the FERC project bou

o 
ndary that had 

not been studied during a 1995 survey.  Thirteen new prehistoric sites were located, and five 
previou ithin 

re 

 (MAC 2004a).      

C designated Denver 
Water as a non-federal representative for the purposes of conducting Section 106 consultation 
under t

004, the SHPO concurred with the findings of the cultural 
resources survey.  The cultural resources study was transmitted to the FERC on July 28, 2004.  
Becaus e cu out cultural resource sites 
and locations, the report was not released to the public.  By letter of December 15, 2004, the 
SHPO draft PDEA, 

t the 

Denver Water consulted Native American tribes that may place religious or cultural 
signific  of the Williams 
Fork Project.  Based on its expression of interest in the Project, the Northern Ute Tribe is 
consid

at the 

pacts to cultural resources, the Northern Ute tribal representatives 
indicated that they have no specific concerns about the Williams Fork Project (MAC 2004b). 

sly recorded sites were revisited and re-evaluated.  An additional five sites that lie w
the FERC project boundary but had previously been determined to be not eligible were not 
investigated further.  Of the 18 sites evaluated, ten were recommended as not eligible, five we
recommended as potentially eligible (need data), and three were recommended as eligible for 
inclusion on the NRHP

In response to Denver Water's April 23, 2004, request, the FER

he National Historic Preservation Act (NHPA) on May 6, 2004.   

Denver Water transmitted the cultural resources survey to the Colorado State Historic 
Preservation Officer (SHPO) on April 20, 2004, requesting the SHPO's eligibility determinations 
for the sites.  By letter of April 28, 2

e th ltural resources report contains sensitive information ab

stated that, based on review of the cultural resources survey report and the 
the NRHP-eligible and potentially eligible sites will not be affected by on-going activities a
Williams Fork Project, and, therefore, no historic properties will be affected by the federal 
licensing action (SHPO 2004c).      

ance in sites or locations that could be affected by FERC reauthorization

ered a consulting party under Section 106 of the NHPA.  Denver Water and 
representatives of the Northern Ute Tribe participated  in a site visit to archaeological sites 
Project on August 31, 2004.  Based on the site visit and on the fact that continued operation of 
the Project will not result in im
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V.  ENVIRONMENTAL ANALYSIS 

A. 

, 

  
 elevation from 13,000 feet at the mountain peaks to 

7,800 feet at Williams Fork Reservoir.  An average of 30 inches of precipitation falls in the 
upper W  as 

s 

n 

 

 by extensive meadows and mountain grasslands and large 
expanses of sagebrush.  Although Middle Park also contains riparian ecosystems dominated by 
willow

igated 
and. 

 

B. Cumulative Effects 

According to the Council on Environmental Quality’s regulations for implementing the 
National Environmental Policy Act (NEPA), an action may cause cumulative impacts on the 
environment if its impacts overlap in space and/or time with impacts of other past, present, and 
reasonably foreseeable future actions, regardless of what agency or person undertakes such 
actions2.  Cumulative effects can result from individually minor but collectively significant 
actions taking place over a period of time, including hydropower and other land and water 
development activities.  Water diversions from Colorado River tributaries are one source of 
cumulative impacts to the mainstem Colorado River. 

                                                          

General Description of the River Basin 

The Williams Fork Project is located on the Williams Fork River approximately 2 miles 
upstream of its confluence with the Colorado River near the town of Parshall in Grand County
Colorado (Figure 1).  The area is approximately 100 road miles west-northwest of Denver on the 
West Slope of the Rocky Mountains.   

The drainage area of the Williams Fork River basin is approximately 230 square miles.
The Williams Fork drainage basin ranges in

illiams Fork basin every year, approximately 60 percent of which eventually ends up
surface streamflow.  Nearly all of the streamflow in the Williams Fork drainage basin originate
from snowmelt.   

The Williams Fork Project is situated within Middle Park, one of several large mountai
basins in Colorado's Rocky Mountains.  The topography in the project area is generally a rolling 
landscape, but it does include the northwest-southeast trending Cedar Ridge, which rises to a 
maximum elevation of 8,400 feet.  The Williams Fork River flows through the valley 
immediately southwest of Cedar Ridge and is now dammed where it flows through a natural gap 
in the bedrock of the ridge, thereby creating Williams Fork Reservoir.  Below the dam, the 
Williams Fork River flows northeast approximately 2 miles to its confluence with the Colorado
River. 

Middle Park is characterized

s, the Williams Fork River itself is generally a high gradient stream with limited 
floodplain potential for riparian and wetland development.  The general vicinity of the Williams 
Fork Project includes undeveloped U.S. Bureau of Land Management (BLM) lands and irr
agricultural lands.  The Williams Fork Project is located entirely on Denver Water l

The environmental setting of the Williams Fork Project is described in more detail in the
discussions of the affected environment for each resource area, below. 

 
2  (50 CFR §1508.7).
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 1. Resources T
 

cur as a result of the many existing and 
proposed water uses in the Upper Colorado River Basin.  Resources that may potentially 
experie

n V.5. 

e 
 

ay vary among different cumulatively affected resources.   

 Fork 

 the 
 

nnel) and the Vasquez Tunnel and 2) the Henderson Mill, which is located on the upper 
William

nel and 

r that 
may utilize water from or discharge to the river.  Existing projects in the Colorado River 
drainag

on the Blue River via the 
untain Reservoir on the Blue River; and Wolford Mountain 

ion, interstate highways and a railroad line parallel the 
Colorado River along m

r 
y likely being developed on the East Slope 

of Colorado.     

hat Could Be Cumulatively Affected 

Cumulative impacts to the Colorado River may oc

nce cumulative impacts related to operation of the Williams Fork Project in combination 
with current and pending projects in the upper Colorado River watershed include streamflows, 
water quality, fisheries, and endangered fish species.  These issues are assessed in the respective 
resource assessments provided in Sectio

2. Geographic Scope 

The geographic scope of analysis for cumulatively affected resources is defined by th
physical limits or boundaries of the Williams Fork Project and the contributing effects from other
hydropower and non-hydropower activities within the Upper Colorado River Basin.  The 
geographic scope m

At this time, the geographic scope of cumulative effects on streamflows and water 
temperatures and, consequently, on fisheries is considered to be the Williams Fork River 
downstream from the Project to the Colorado River and the Colorado River downstream to 
Kremmling.  In addition to the Williams Fork Project, existing projects in the Williams
drainage that may contribute to cumulative effects on these resources in the Williams Fork River 
and thence to cumulative effects in the downstream Colorado River include: 1) diversions to
East Slope from a headwater tributary of the Williams Fork River via the Gumlick Tunnel (Jones
Pass Tu

s Fork River.   

Existing projects in the Colorado River drainage upstream of the Williams Fork River 
confluence include diversions to the East Slope from the Fraser River via the Moffat Tun
from Grand Lake via the Alva B. Adams Tunnel; Grand Lake, Shadow Mountain Lake, Lake 
Granby, and Windy Gap Reservoir, all on the Colorado River; Willow Creek Reservoir on 
Willow Creek; and various municipalities and resort areas along the upper Colorado Rive

e that could affect the area downstream of the Williams Fork River confluence to 
Kremmling include diversions to the East Slope from Dillon Reservoir 
Harold D. Roberts Tunnel; Green Mo
Reservoir on Muddy Creek.  In addit

uch of this reach.   
 

Full use of Denver Water's water supply system is likely to eventually result in greater 
quantities of water being diverted through the Moffat Tunnel.  A variety of options is currently 
being explored as part of the Environmental Impact Statement (EIS) process for the Moffat 
Collection System Project.  The Moffat Collection System Project envisions adding 
approximately 18,000 acre-feet of additional firm yield to Denver Water’s water supply 
resources by 2030.  Some or all of the additional yield would likely be developed from Uppe
Colorado River Basin water, with new storage capacit
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The ndy Gap Firming Project is also in the EIS process to evaluate Wi  several options for 
e addition of approximately 30,000 acre-feet of firm yield for the Municipal Subdistrict of the 

Northe
pper 

unction, Colorado.  In addition to the projects 
in the C  Kremmling noted above, existing projects in the 
downstream Colorado River drainage that may contribute to cumulative effects on endangered 
fish sp

e 
gle River and 

then the Colorado River.   No specific major new projects are known to be proposed in this area, 
althoug tional 

 

ly foreseeable future actions.  The historical discussion is, by necessity, 
limited to the amount of available information for each resource.   

 

outhwest.  The topography and geologic structure of Middle Park are highly complex as a result 
of  upl  

sion 

tocene gravel and alluvial terraces, and, in some areas, relatively thick 

th
rn Colorado Water Conservancy District.  This project may involve the addition of East or 

West Slope storage reservoirs, and all of this additional yield would be derived from the U
Colorado River Basin.   

The geographic scope of cumulative effects of instream flow depletions on endangered 
fish species is considered to be the upper Colorado River system from its headwaters to its 
confluence with the Gunnison River near Grand J

olorado River drainage upstream of

ecies include the Frying Pan – Arkansas Project and the Homestake Project; various 
municipalities and resort areas along the Eagle River and the Colorado River; the Yankee Gulch 
Sodium Minerals Project north of Parachute; and the city of Grand Junction.  A railroad lin
parallels this entire reach, and a major interstate highway (I-70) parallels the Ea

h the Eagle River valley, in particular, is experiencing rapid growth related to recrea
and residential development.    

3. Temporal Scope 

The temporal scope of Denver Water’s cumulative analysis is the past, present, and future
actions and the effects on each resource that could be cumulatively affected.  For purposes of this 
analysis, the temporal scope looks 30 years into the future, concentrating on the effect on the 
resources from reasonab

C. Denver Water's Proposed Action and Action Alternatives 
 

1. Geology and Soils Resources 

Affected Environment 

Geology 

Middle Park is an intermountain basin of the Rocky Mountains bounded by the Front
Range to the east, the Gore Range to the west, and the Williams Fork Mountains to the 
s

ift of the Rocky Mountains during the Cretaceous, volcanism and associated folding and
faulting during the Tertiary, glaciation during the Pleistocene, and natural erosional processes 
(Tweto 1976).  The margins of Middle Park are heavily faulted, and, in some places, 
Precambrian granites have actually been thrust over Cretaceous and Tertiary strata by expan
of the uplifted granite (Chronic 1980).     

 In the vicinity of the Williams Fork Project, the Williams Fork River is largely 
entrenched in Pleistocene alluvial deposits.  Areas to the west and southeast of the reservoir are 
characterized by Pleis
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Holoce
 

ir’s northern and northeastern margins, Cedar Ridge occurs as a 
massive Precambrian metamorphic outcrop that was upthrust by folding and faulting.   
Differe

dar 

rock.   

a minor risk in Colorado based on the absence of observations of 
ment in the last 100 years (BLM 1983).  Inspection of the 

earthqu  miles of the Williams Fork reservoir (search based on 
106.22 degrees W indicates that 20 earthquake events greater 
than 3.

his 

ve formed on 
lluvial fans an ary rocks.  The soils on the terraces west of 

the rese ir an he reservoir are medium- to fine-textured 
loams sh (SCS 1983).  Soils on the lower parts of the terraces southeast 
of the r with a high content of rounded cobbles and gravel formed in 

tured alluvial outwash.  Cedar Ridge is a complex of rock outcrops and soils; the soils 
oams or gravelly sandy loams formed in material weathered from the metamorphic 

bedroc , 
nerally 

 

identified along the shores of the Williams Fork 

ne deposits of aeolian (wind-blown) sand overlie the thick Pleistocene alluvium.  In other 
areas, a combination of water and wind erosion has scoured much of the Holocene deposition off
the terraces and ridges surrounding the reservoir. 

Along the reservo

ntial weathering of the gneiss bedrock has left a scattering of rounded boulders and 
tabular slabs surrounded by gravelly soils.  The Williams Fork River valley southwest of Ce
Ridge is thought to be floored at a shallow depth by this Precambrian gneiss.  

On the north shoulder of Cedar Ridge, sediments of Jurassic Morrison Formation and 
Cretaceous Dakota Sandstone are exposed where they unconformably overlie the gneiss bed
The Dakota Sandstone is resistant to weathering and forms cliffs that partially bound both sides 
of the deep canyon below the Williams Fork Dam.  Sandstones and siltstones of the Tertiary 
Troublesome Formation blanket these strata at this location and also dominate the surface 
geology south and southwest of the reservoir.   

Seismicity is considered 
major earthquakes or fault move

ake history for the area within 100
est longitude, 40.02 North latitude) 

0 magnitude have occurred within the last 30 years; for the area within 50 miles, only 6 
earthquake events greater than 3.0 have occurred within the last 30 years (NEIC 2004).  In terms 
of ground motion hazard, there is a 2 percent probability that the peak ground acceleration in t
area would exceed 13.95 percent of the acceleration of gravity in 50 years (NEIC 2004).  

Soils   

In general, the soils in the area occupied by the Williams Fork Project ha
a d terraces in alluvium from sediment

rvo d on the upper terraces southeast of t
formed in hard volcanic a
eservoir are sandy loams 

coarse-tex
are stony l

k.  In general, the soils surrounding Williams Fork Reservoir are moderately permeable
up to about 60 inches deep, and have high available water capacity.  Surface runoff is ge
slow or medium, and erosion hazard3 ranges from slight (or low) to high within all soil types, 
depending primarily upon slope.   

A soil erosion survey was performed during the summer of 2003 to aid in assessing 
potential resource risks associated with the Williams Fork Project (Steigers 2004a).  Erosion sites
were delineated and mapped using Geographical Positioning System (GPS) technology (Figure 
5).  Nineteen active bank erosion sites were 

                                                           
3  Erosion hazard is an estimate, based on soil properties, of how a site will react if it is disturbed (BLM 1983). 
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Figure 5.  Williams Fork Project Erosion Site Map 
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Res he reservoir.  Approximately 29 
percent of the reservoir's edge is experiencing erosion.  Erosion at most of the sites was judged to 

rem

ws 
into th

sites.   

 

 past 

e of 
the res

be severe, i.e., all of the upper soil horizons have been lost and deeper soil layers may have been 
oved as well.  In most cases, wave action has undercut the reservoir bank and eroded away 

lower substrates.  As the lower layers are removed, the overlying soils simply fall to the beach 
and are washed away.   

 

Stream bank erosion is taking place at a site along the Williams Fork River where it flo
e reservoir, apparently as a result of river alterations caused by upstream bridge 

construction.  Gully erosion related to dispersed recreation is taking place at a number of upland 

Three areas were judged to represent a significant resource risk because they threaten
land uses, project facilities, or fish and wildlife habitat.  These include a severely eroded bluff 
along the reservoir shoreline (two sites), the severely eroded riverbank at the reservoir inlet, and 
an upland area that has been disturbed by off-road vehicle traffic (two sites).  Nine other erosion 
sites represent minor resource risks, including some loss of upland area and degradation of 
scenic value, and eight sites present no resource risk.   

Environmental Impacts 

PROPOSED ACTION 

Only very minor impacts on geology and soils resources are anticipated from future 
operation of Williams Fork Project under the Proposed Action.  No construction impacts would 
result from installation of the new generating unit within the facility's previous development 
footprint.  Minimal land-disturbing activities would take place in the process of implementing 
recreation enhancements at the Project in association with the minor reconfiguration of the east-
side campground, but these would occur at locations within the campground facility that have 
already been disturbed.  In addition, activities related to the erosion control efforts described 
below will, themselves, result in minor land disturbance.  These disturbed areas will be 
reclaimed and revegetated in conjunction with final site restoration associated with the erosion 
control work.   

Denver Water is or will be addressing a number of ongoing conditions resulting from
and current operation of the Project, as follows.   

Reservoir Shoreline Erosion 

Erosion of the Pleistocene gravel and alluvial terraces along the southeastern shorelin
ervoir represents a significant resource risk at the Williams Fork Project.  This active 

erosion results in continuous loss of upland areas within the FERC property boundary and 
threatens adjacent private property.   

Erosion along approximately 3,000 feet of shoreline in this area has created a near-
vertical bluff between 10 and 15 feet high above the "beach," and this bluff continues to be 
eroded by bank cut processes (Denver Water 2001).  The high water line of the reservoir lies 1 to 

ervoir where erosion is caused by normal wave activity on t



 

2 vertical feet below the base of the vertical bank, and wave run-up calculations indicate that 
waves impact the current slope during the design wind event.  The impact of these waves will 
eventually erode the slope back to the existing grade of the beach, a 5H:1V configuration.  As 
the bottom of the slope is eroded away by wave action, the overlying bank will fall back to a 
stable configuration near a 2H:1V slope.  Slopes much steeper than this, including the current 
vertical configuration, are inherently unstable under their own weight and will, over time, fail 
back to a stable alignment.  

H:1V 

 of the current vertical bank.  Once past the maximum anticipated reach of the waves, the 
remainder of the slope will be cut back to a stable 2H:1V configuration.  Denver Water will 
employ t 

 and 
rts.  Another approximately 30 feet 

would be required for maintenance access along the top of the bluff plus additional area for 
staging ed materials.   

osion control activities in this area in 2002, completing about 
half of the shoreline stabilization project.  The work was curtailed in 2003 and is currently in 

 

of 
 weeds 

rol work, Denver Water will dispose of the spoil piles.  The crushed rock 
component of the spoil piles will be removed for use as road base, and the fines will be spread on 

, the area will be monitored periodically for 
ontrol measures will be applied, if necessary.   

, as 
itat, 

rces 

in 

The nature of Denver Water's erosion site remediation is to stabilize the shoreline by 
reducing the slope of the bluff.  The design (Figure 6) calls for continuing the existing 5
beach slope to the maximum estimated wave run-up point, which is 6 to 7 feet horizontally past 
the base

 appropriate Best Management Practices (BMPs) to minimize sedimentation that migh
be caused by this work.   

 The shoreline stabilization design would move the upper edge of the slope back about 24 
feet along its 3,000-foot length, resulting in the permanent loss of 1 to 2 acres of upland area
the soils, native vegetation, and wildlife habitat it suppo

 and stockpiling of excavat

Denver Water initiated er

abeyance as a result of mitigation efforts for a recently discovered cultural resources 
(archaeological) site located near this area (see Section V.C.7).  Denver Water intends to resume
erosion control activities during the spring/summer of 2005.  Disturbed areas will be reclaimed 
and revegetated in conjunction with final site restoration associated with the erosion control 
work.   

Erosion control work performed to date has resulted in the creation of two long ridges 
spoil material along the top of the bluff, which, although partially stabilized by common
and native plants, are themselves subject to wind and water erosion.  Following completion of 
the erosion cont

the disturbed areas along the top of the reservoir margin and the upper part of the new slope to 
serve as a seedbed for revegetation.  Subsequently
noxious weed infestation, and c

This large-scale erosion control effort will prevent the eventual erosion of substantial 
quantities of gravel and alluvium into Williams Fork Reservoir.  It will also prevent the loss of 
additional upland areas within the FERC property boundary and on adjacent private property
well as the terrestrial resources they support, including soils, native vegetation, wildlife hab
and identified NRHP-eligible cultural resou

The other Williams Fork Reservoir shoreline erosion sites are similar to one another 
that they are located along peninsulas that extend into the reservoir, are almost exclusively 
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caused by normal wave action in the reservoir, and pose little or no risk to resources at the 
Williams r these sites.   

Riverbank Erosion 

 the reservoir inlet represents 
 At the time of the 

lly lost to erosion of the 
 site is high, especially during 

peak fl

on controls to stabilize the riverbank.  An 
 using gabions or riprap to armor 

reseeded to enhance 
vegetation recovery.   

pground receives an intense amount of use for a relatively small 
area.  Crowding occurs from bined camping and day-use parking.  The campsites are 
inform pacted by continual vehicle use triggered by the popularity of this 
site.  Riparian vegetation has been adversely impacted by heavy use, and soils have been 
denuded.  Denver Wa ound for 1 full year to rehabilitate the site 
and, subsequently, to co r day-use access only (see Section V.C.8).  

enting the structural repair at the r rbank erosion site will stop further erosion at 
this lo , and reseeding the construction area e the area.  Closing the inlet area for 
a 1-yea iod and limiting future access to day use will improve the vegetative cover in the 
area and reduce the potential for additional erosio These measures will enhance soil stability in 
the only identified problem area along the riverba inimize future impacts from the 
continued operation of the Williams Fork Projec

Upland Erosion 

ted policy, Denver Water does not restrict recreational vehicle access 
and trav Among other things, this has resulted in the 
developm provide access to numerous dispersed camping and 
shoreline fishing sites around the peninsula near the peninsula campground/boat launch.  Some 
resource damage is occurring from gullying along these roads, most notably two gully erosion 
sites that have resulted f  overland vehicle activity down steep slopes above the reservoir.  
Water ing down these dirt tracks to the beach has created well-defined channels down their 
length.  The intensity of erosion in these areas will lik crease if vehicle use continues at 
these s

Denver Water intends to block access to the two gullied roads described above to the 
extent practicable in such open terrain.  In addition, in conjunction with recreation enhancements 
at the P at appropriate locations restricting motorized 

in
Fork Project resources, including soils, native vegetation and wildlife habitats, and landscapes.   
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 Fork Project.  No erosion control measures are proposed fo

Erosion along the north side of the Williams Fork River near
a significant resource risk by encroaching on project camping facilities. 
erosion survey, two campsites were observed to have been partia
riverbank.  The potential for significant erosion to continue at this

ow events in the Williams Fork River.   

Denver Water will develop appropriate erosi
engineering design will be developed for a structural solution
the affected bank.  The immediate area affected by construction will be 

The reservoir inlet cam

al and have been com

Implem
cation
r per

As a generally accep
el at the W

ent of a network of dirt roads that 

 flow

ites.   

roject, Denver Water will also post signs 
travel to existing ro

illiams Fork Project.  

ads and paths and

ter intends to close the campgr
nvert the area fo

rom

 com

 encourag

ive
 will stabiliz

n.  
nk and will m
     t.

g responsib

ely in

le use and protection of Williams 



 

Implementing selective closures on an as-needed basis and limiting travel to existing
roadways will reduce upland erosion associated with motorized travel.  These meas

 
ures will 

minimize ongoing erosion and enhance vegetation recovery at affected sites.  The proposed 
public acceptance of the closures and promote responsible use of Williams 

Fork Projec
erosion

 soils resources are anticipated from future 
operation of the Williams Fork Project under the Action Alternative.  Future project operation 
and hy

 
d 

 Alternative as are described above for the Proposed Action.     

urbing 

Denver Water proposes to implement the same environmental enhancements under the 
Action

l 

 recovery, and minimize future impacts 
from the continued operation of the Williams Fork Project under the Action Alternative.   

eration of 

 
on 

inimal land-disturbing activities associated with implementing recreation 
enhancements at the Project under the Proposed Action also would not occur because no new 
environ  the 

measures at the Williams Fork River inlet because these projects were recognized and initiated as 

signage will improve 
t amenities.  Taken together, these measures will minimize the potential for future 

 and degradation of soils in the project area.     

ACTION ALTERNATIVE 

Only very minor impacts on geology and

drology under the Action Alternative will be the same as for the Project under the 
Proposed Action.  Consequently, the same types and magnitude of impacts to geology and soils
resources, e.g., reservoir shoreline and riverbank erosion, from future project operations woul
occur under the Action

No construction impacts would result from installation of a new generating unit because 
no such installation would take place under the Action Alternative.  The minimal land-dist
activities associated with implementing recreation enhancements at the Project under the 
Proposed Action would also occur under the Action Alternative, as would the minor land 
disturbance associated with ongoing erosion control efforts at the Project.   

 Alternative as proposed for the Proposed Action.  These would include completing the 
erosion control work along the southeastern shoreline of the reservoir, disposing of existing spoil 
piles, and revegetating the affected area; designing and implementing riverbank erosion contro
measures at the Williams Fork River inlet to the reservoir; and instituting road closures to curtail 
upland erosion related to dispersed recreation at the Project.  These measures would minimize 
ongoing erosion, enhance soil stability and vegetation

NO-ACTION ALTERNATIVE 

Ongoing impacts on geology and soils resources are anticipated from future op
the Williams Fork Project under the No-Action Alternative.  Because future project operations 
and hydrology under the No-Action Alternative would be the same as under the Proposed 
Action, the same types and magnitude of impacts to geology and soils resources, e.g., reservoir
shoreline and riverbank erosion, from future project operations would occur under the No-Acti
Alternative as described above for the Proposed Action.     

The m

mental protection, mitigation, or enhancement measures would be implemented under
No-Action Alternative.   

Under the No-Action Alternative, Denver Water would likely complete the erosion 
control work along the southeastern shoreline of the reservoir and the riverbank erosion control 
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necess rtail 

2. Water Resources 

Affected Environment 

 

The drainage area of the Williams Fork River basin, which ranges in elevation from 
13,000  

 Tang 
 

 summer (Mitchell 
1976).   

exceeds precipitation.  However, during dry years, net moisture losses may occur from May 
through ture stress.  Drought conditions occur frequently 
enough to have influenced the character of the native vegetation in Middle Park. 

 

ultural-related industry, mining-
related industry, municipal wastewater treatment facilities, and naturally occurring saline ground 
water d

Williams Fork Reservoir stores most water during the high spring runoff, typically from 
about m

ary project maintenance tasks under the existing license.  However, road closures to cu
upland erosion would not be instituted, and rehabilitation of the reservoir inlet campground 
would not occur.  Therefore, these ongoing project-related impacts to geology and soils 
resources would continue in the future from continued operation of the Williams Fork Project 
under the No-Action Alternative.   

The climate of Middle Park is characterized by long, cold winters and short, cool 
summers with low to moderate precipitation (BLM 1983).  An average of 30 inches of 
precipitation falls in the upper Williams Fork River drainage basin every year, approximately 60
percent of which eventually ends up as surface streamflow.    

 feet at the mountain peaks to 7,800 feet at Williams Fork Reservoir, is approximately 230
square miles.  Maximum precipitation occurs during July and August from thunderstorms 
brought into Middle Park by monsoonal flow from the south and southwest (Siemer 1977,
and Reiter 1984).  This flow is part of a larger circulatory pattern that brings moisture into
Colorado from the Gulf of Mexico and the Gulf of California during the late

The cumulative winter snowpack in the surrounding mountain ranges (liquid water 
equivalent) is about 14.75 inches.  Meltwater from these mountains accounts for about 85 
percent of the area’s total streamflow (Grant and Kahan 1974).  Even when summer droughts 
occur, major drainages such as the Colorado River and the Williams Fork River continue to flow 
and are a reliable water source. 

On the average, there are no months during the growing season where evaporation 

 September, resulting in plant mois

Water quality issues in the Upper Colorado River Basin relate to land and water use and 
differ in the headwaters and downstream areas.  The primary nonpoint-source activities are
irrigated and nonirrigated agriculture, grazing, streamflow regulation by dams and diversions, 
and recreation.  Water quality in the Upper Colorado River Basin is generally satisfactory, 
although runoff from both point- and nonpoint-source agric

ischarges can cause localized water quality problems (Driver 1994). 

Hydrology 

id-April through mid-July.  Average monthly inflows to Williams Fork Reservoir 
typically range from 200 to 500 cfs during May, June, and July and are below 100 cfs from 
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August through April (water years 1960 through 2001) (Figure 7).  During these years, inflows 
exceeded 500 cfs about 5 percent of the time and were below 100 cfs about 70 percent of the
time (Figure 8).   

Figure 7.  Historic Average M

 

onthly Inflow (1960 through 2001 Period of Record) 
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Operation of the reservoir alters the distribution of outflows such that average actual 
monthl  years 

d 
 

Operation of the Williams Fork Project has gradually changed over time as a function of 
growin

 
ed 

t the 

 outflows would 
occur in July and August, with the two next highest months being June and September (Table 1).  

age monthly outflows would occur from December through March.  This pattern is 
consistent w

 
led  

 

y outflows are between approximately 75 cfs and 170 cfs throughout the year (water
1960 through 2001) (Figure 9).  Outflows exceeded 500 cfs less than 1 percent of the time an
were below 100 cfs only about 35 percent of the time during 1960 through 2001 (Figure 10).

g municipal water supply demands.  Denver Water evaluated reservoir operations under 
the current-use demand level with its PACSM model (Denver Water 2004b).  The modeling
approach uses historical inflow data over the period of record (1947 through 1991) and estimat
current demand levels to model outflows over the range of historical hydrologic inflow 
conditions rather than using actual historical outflow data that might not accurately represen
current demands on the system and current operation of the Williams Fork Project.   Operations 
modeling of the current demand level indicates that highest average monthly

Lowest aver
ith annual water demand patterns, both with respect to municipal water supply 

requirements (replacement of Denver Water depletions from the upper Colorado River system) 
and with respect to downstream needs for irrigation or other uses.  The very lowest monthly
outflow modeled would have occurred in April and June, and the very highest outflow mode
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would have also occurred in June.  Appendix C contains summary outflow data and exceedance
curves from the current-use demand level modeling effort. 

 

Figure 8.  Historic Inflow Exceedance Curve (1960 through 2001 Period of Record) 

Williams Fork Reservoir
Historic 1960 Through 2001 Inflow

0

200

400

600

800

1,000

1,200

1,400

1,600

1,800

10
0% 95
%

90
%

85
%

80
%

75
%

70
%

65
%

60
%

55
%

50
%

45
%

40
%

35
%

30
%

25
%

20
%

15
%

10
% 5% 0%

Percent Of Time Inflow Equaled Or Exceeded

C
FS

 

Figure 9. Historic Average Monthly Outflow (1960 through 2001 Period of Record) 
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Figure 10. Historic Outflow Exceedance Curve (1960 through 2001 Period of Record) 
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Table 1.  Monthly Outflows (in cfs) for Current-Use Demand Level (Modeled from 
1947 through 1991 Period of Record Historical Inflow Data) 

 

 Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Average 145  125  89  83 76 87 125 123 189  213  195 169 
Minimum 22  79  57  43 48 16 15 15 15  15  83 78 
Maximum 208  267  129  164 177 248 255 241 1,002  780  310 286 

   Note:  From PACSM model (Base 285 Run 42) 
 
 
Water Quality 

Denver Water operates a state-certified water quality laboratory.  Denver Water has 
collected Williams Fork Project temperature and dissolved oxygen (D.O.) data over several past 
years, including inlet, outlet, and reservoir profile data.  Sampling of Williams Fork Reservoir 
inlet water quality is conducted just upstream of the reservoir on the east side of river across 
from the USGS gaging station, and sampling of Williams Fork Reservoir outlet water quality is 
conducted at the USGS gaging station immediately below the dam.  Williams Fork Reservoir 
temperature and D.O. profile data are recorded at a standard position just upstream of the dam, 
and the reservoir elevation is recorded at the time of sampling. 
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Single monthly samples were taken during May through October of 2000, June through 
eptember of 2001, and June through September of 2003.  A data set for 2002 is not available S

because drought conditions resulted in very low reservoir water levels that prohibited launching 
a boat on the reservoir for data collection.  The data collection effort focused on the ice-free 
period because summer stratification is generally the period when water temperatures or 
dissolved oxygen would have the greatest potential to affect aquatic resources.  Temperature and 
D.O. data collected by Denver Water from the Williams Fork Project are provided in Appendix 
D.  

Temperature 

Data collected by Denver Water's state-certified water quality laboratory indicate that the 
temperature of water entering the reservoir from the Williams Fork River increased 
approximately 9 degrees Celsius (ºC) (from 11º C in May to 20º C in July and August) 
throughout the summer of 2000, approximately 5º C (from 11º C in May to 16º C in August) in 
2001, and approximately 7º C (from 10º C in June to 17º C in July and 16º C in August) in 2003.  
The large body of cold water residing in the reservoir at the end of winter moderates these 
temperatures such that reservoir outlet temperatures ranged only from 6º C in May to 11º C in 
September during the year 2000, and from 7º C in June to 9º C in September during 2001; during 
2003, the outlet temperature increased from 9º C in June to 19º C in July4 and then dropped to 8º 
C in August.   

Even under extremely low water conditions, outflows from Williams Fork Reservoir 
remain cool.  Drought conditions during 2002 resulted in the reservoir being drawn down to less 

program took volume of 
39,491 acre-feet, yet outflow temperatures were still only 11º C.   

SGS t a a th li F iv ly st  f e
reservoir (USGS Station 09038500) for the years 19 ro 20 e c e h e
Water data, reflecting typical (m edian) tem
C  in us  9  in te r (U S 2 a) ( le 2

In c for the Colorado River at Hot Sulphur Springs 
 Sta ly 5 miles upstream of the confluence of the 

illiams Fork River and the Colorado River) for 1969 through 1994 indicate higher typical 
tures of 8º C in May, 13º C in June, 14º C in July, 16º C in August, and 12º C in 

September (USGS 2004b) (Table 2).  

than one-half capacity.  Sampling on August 13, 2002, as part of Denver Water's watershed 
place when the reservoir was at an elevation of 7,763.1 feet and a 

U emper ture d ta for e Wil ams ork R er immediate  down ream rom th  
64 th ugh 02 ar onsist

May, 7º C in June, 8º 
nt wit  Denv r 

odal and m
.5º C

peratures of 5º C in 
SG in July, 9º C  Aug t, and  Sep mbe 004 Tab ). 

omparison, USGS temperature data 
USGS tion 09034500, located approximate(

W
(modal) tempera

 

                                                           
4  On the date the July 2003 sample was taken (July 31, 2003), the reservoir elevation was 7,806 feet, and the hydroelectric generation 

unit was not operating.  Therefore, water was being released from the reservoir through the low-level river outlet works and by spilling.  The 

ontribution of approximately 20º C water being spilled from the reservoir epilimnion (see 2003c

ac

 reservoir temperature profiles in Figure 11) 

counts for the elevated temperature of the reservoir release on that date. 
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Table 2  
r 

. Median Temperatures (º C) in the Williams Fork River below Williams Fork
Reservoir (USGS Station 09038500) (USGS 2004a) and in the Colorado Rive
at Hot Sulphur Springs (USGS Station 09034500) (USGS 2004b), May 
through September   

USGS Station and Period of Record Median Temperature (º C) 
 May Jun Jul Aug Sept 
Williams Fork River below Williams Fork 
Reservoir (1964-2002 Period of Record) 

5 7 8 9 9.5 

Colorado River at Hot Sulphur Springs 
(1969-1994 Period of Record) 

8 13 14 16 12 

 

Temperature profiles for 2000, 2001, and 2003 indicate that Williams Fork Reservoir 
undergoes thermal stratification during the summer.  Thermal warming of the surface begins in 
May, with a well-defined thermocline of about 10 meters gradually developing starting at a depth 
of 5 to 10 meters below the surface (Figure 11).  By June, water temperatures for any one month 
are generally relatively uniform below 20 or 25 meters.  Fall turnover begins in September as the 
surface water begins to cool.  The resulting reservoir destratification is generally complete by 
October, and the water returns to a relatively uniform temperature throughout the reservoir.  

Dissolved Oxygen 

During the years 2000, 2001, and 2003, D.O. levels at the Williams Fork Reservoir inlet 
varied only 1 to 2.8 mg/L throughout the summer (10 mg/L in June to 7.2 mg/L in July) in 20
8.9 mg/L in June to 7.9 mg/L in August in 2001, and 9.4 mg/L in June to 7 mg/L in August 
2003).  Outlet D.O. levels were comparable to reservoir inflow D.O

00, 
in 

. levels in early spring but 
continued to decrease 

 

r column during 
the summ  

 
vels 

 July or August and below 4 mg/L or even 2 mg/L by 
Septem er or October.  The very lowest D.O. levels were recorded late in the season at the 
greatest depth.   

State of Colorado Water Quality Standards

throughout the summer due to thermal stratification in the reservoir.  
Following reservoir destratification in the fall, D.O. levels recovered to approximate levels of the
inlet.  

Thermal stratification affects D.O. levels throughout the reservoir wate
er months.  May, June, and sometimes July D.O. concentrations measured near the dam

are fairly constant at all depths, with readings of 7 to 9 mg/L (Figure 12).  As thermal warming
occurs in the summer months, D.O. levels of the upper layers fall slightly, and, while D.O. le
are generally relatively uniform at all depths below the thermocline, they drop a little lower each 
month until after the fall turnover in September or October.  D.O. concentrations below the 
thermocline may fall below 6 mg/L by

b

 

atic life, including trout, normally found in 

The CDPHE Water Quality Control Commission classifies the Williams Fork River 
(referred to as upper Colorado River Segment 8), including all tributaries, wetlands, lakes, and 
reservoirs, for Aquatic Life Cold Water Class 1, Recreation 1, Water Supply, and Agriculture 
uses (CDPHE 2002).  Cold water biota means aqu
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waters where the summer temperature does not often exceed 20º C, as is the case for the 
 River.  Numeric standards have been established for physical and biological 
rature, D.O., and pH), inorganic compounds, and metals (CDPHE 2001). 

Williams Fork
criteria (tempe

The CDPHE temperature standard for Class 1 cold water biota is a maximum of 20º C.5  
US s Fork River immed
re rvoir (USGS Station 09038500) for the years 1964 throu 0  D r  
tem te that temperatures never reached 20º C 
(USGS 2004a, Denver Water 2004a).  Of the 301 measurements taken during this time, the 
hi a single occurre  of ; n  of oth
re º C temperature occurred as the result of a spill when the 
hydroelectric turb nd warmer surface water was passed over the 
spillway.  By comparison, of 236 measurements taken in the Colorado River upstream of the 
conflue

  

GS 

below d for Class 1 cold water biota.  These low D.O. concentrations were 
recorded during August, September, and October and probably resulted from D.O. depletion in 
the low

 
s 5.0 

Williams Fork River immediately downstream from the reservoir for 1964 through 2003 
indicate that pH levels ranged from 7.2 to 8.3 (USGS 2004a, Denver Water 2004a).  Of the 43 
pH rea

GS temperature records for the William iately downstream from the 
se gh 20 2 and enve Water

perature records for 2000 through 2003 indica

ghest temperature recorded in the river was nce 19º C one  the er 
adings was over 15º C.  .  This 19

ine was down for service a

nce of the Williams Fork River and the Colorado River from 1969 through 1994, five 
were over the 20º C cold water biota standard, and another 26 were over 15º C (USGS 2004b).   

The CDPHE D.O. standard for Class 1 cold water biota is a minimum of 6.0 mg/L.6  
Standards for recreational, agriculture, and domestic water supply are 3.0 mg/L.  USGS and 
Denver Water D.O. records for the Williams Fork River immediately downstream from the 
reservoir for 1964 through 2003 indicate that D.O. levels ranged from 4 mg/L to 13 mg/L (US
2004a, Denver Water 2004a).  Of the 45 measurements made during that time, only three were 

the 6.0 mg/L standar

est depths of the reservoir at the end of the summer.  The typical (median) D.O. level in 
the Williams Fork River below the dam was 8.8 mg/L.  

The CDPHE pH standard for Class 1 cold water biota is from 6.5 to 9.0 standard units. 
This same standard applies for recreational use, and the standard for domestic water supply i
to 9.0 standard units; there is no standard for agriculture use.  USGS and Denver Water records 
for the 

dings taken during that time, the typical (median) pH was 7.9.   

                                                           
5  In addition, "Temperature shall maintain a normal pattern of diurnal and seasonal fluctuations with no abrupt changes and shal

no increase in temperature of a magnitude, rate, and duration deemed deleterious to the resident aquatic life.  Generally, a maximum 3º C 

over a minimum of a four

l have 

increase 

-hour period, lasting 13 hours maximum, is deemed acceptable for discharges fluctuating in volume or temperature" 

(CDPHE 2002).

set on a case-by-case basis . . . for those dischargers whose effluent 

would affect fish spawning" (CDPHE 2002).  The higher D.O. standard for cold water fish spawning has not been prescribed for Williams Fork 

Reservoir 

   
6  " . . . or 7.0 mg/L during periods of spawning of cold water fish 

outflows.   
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Figure 11. Williams Fork Reservoir 2003 Temperature Profiles 
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Figure 12. Williams Fork Reservoir 2003 Dissolved Oxygen Profiles 
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There is no CDPHE conductivity standard for Class 1 cold water biota.  USGS records 
or the Williams Fork River immediately downstream from the reservoir for 1964 through 2004 

r quality 

illiams 

ent 

ents.   

odeling 

ighest average monthly outflows would occur in July and August, as they do under the 
modeling of current use, with the next highest months being September and October (Table 3).  
Lowest average monthly outflows would occur from December through March, as they do under 
modeling of current use.  Average monthly outflows would change less than 10 percent except 
during June, when modeled future outflows would be approximately 20 percent lower than 
modeled current outflows.  The general trend would be to shift use slightly from several of the 

f
show specific conductance ranging 70 to 153 microsiemens per centimeter (µs/cm) (USGS 
2004a).  Typical levels in most of the Colorado River watershed are 300 to 700 µs/cm (LCRA 
2004).     

Based on its high level of compliance with state water quality standards, the wate
of the Williams Fork River downstream from Williams Fork Reservoir is considered to be very 
good. 

Environmental Impacts 

PROPOSED ACTION 

Hydrology 

Comments received during scoping pointed out that, as Denver Water's diversions on 
other river systems (e.g., the Moffat Tunnel System) change in the future, operation of the 
Williams Fork Project could be affected to the extent that Williams Fork water is used to provide 
replacement water, i.e., changes in other diversion systems could result in changes to W
Fork Project hydrology. 

The degree to which the Williams Fork Reservoir can be used to provide replacem
water is a function of the reservoir’s net water storage and the water demands in any given year.  
The precise operation of the Project at any given time is a function of several factors, including 
the prevailing hydrologic conditions, water rights requirements, and water supply requirem

Denver Water has evaluated the full or maximum use of the reservoir to store and release 
water annually consistent with its water supply purposes (Denver Water 2004b).  The m
approach developed by Denver Water uses the historical inflow hydrology over the period of 
record (1947 through 1991), whose values are not affected by project operations, and then 
accounts for anticipated demand levels to model outflows over the range of hydrologic inflow 
conditions.  This approach provides the best data for hydrologic variability and eliminates 
concerns expressed during scoping about using older actual outflow data that might not 
accurately represent the current and expected future operation of the Project.  The anticipated 
demand levels are equivalent to maximum use of the Williams Fork Reservoir for providing 
replacement water, so the modeled operations accurately depict future project operations.  This 
modeling approach reasonably represents the maximum use of the reservoir irrespective of any 
specific operation of other diversions associated with Denver Water’s collection system.  

Modeling of full use of the reservoir indicates that average annual outflows would be 
approximately 1.3 percent lower than modeled current-use outflows (Denver Water 2004b).  
H
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higher-

Monthly Outflows (in cfs) for Full-Use Demand Level (Modeled from 1947 
through 1991 Period of Record Historical Inflow Data) 

 

Sep 

use months to the lowest-use months (Table 4).   Summary results of the modeling and 
exceedance curves for full-use operation of the Williams Fork Project are provided in Appendix 
C (Denver Water 2004b).   

Table 3. 

 Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug 
Average 151  119  90 88 81 95 124 114 150  204  204 177 
Minim  15  74 87 um 58  72  58 42 48 18 15 15 15 
Maxi  725  307 287 mum 222  267  140 190 193 289 268 241 827 

Note: From
 

 PACSM model (Baseline Run 43) 

Table ll-

v Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

4. Net Change in Modeled Monthly Outflows (in cfs) from Current-Use to Fu
Use Demand Level (Modeled from 1947 through 1991 Period of Record 
Historical Inflow Data) 

 

 Oct No

Aver 8 age 6  -6  1  5 6 8 -1 -9 -39  -10  9 
Minimum 36  -7  1  -1 0 2 0 0 0  0  -9 9 
Maximum 14  0  11  26 16 41 12 0 -174  -55  -3 1 

Note:     Basis is full use minus current use such that positive numbers represent an increase in flow and negative 
numbers represent a decrease in flow for the full-use case. 

Operating the Williams Fork Project according to the full-use hydrology will maintain 
downstream flows at levels similar to current flows, which will protect the current resource 
values of this river reach, including water quality, fisheries, and recreation. 

Cumulative Impacts

Reservoirs in the Upper Colorado River Basin generally store water during the spring 
runoff period (April through June).  Water storage reservoirs, therefore, serve to reduce peak 
flows and, depending on their purpose, may redistribute flows throughout other times of the yea
Reducing peak flows can affect channel morphology by reducing the frequency and intensity of 
channel-forming flows.  The many different water storage and diversion projects within th

r.  

e 
Upper 

 

Colorado River Basin have cumulatively reduced streamflows in the upper Colorado 
River and many of its tributaries.  Reduced streamflows can reduce sediment transport, alter 
channel morphology through aggradation, and reduce the amount and quality of aquatic and 
riparian habitats.   
 

Streamflows may be reduced through both diversions and consumptive uses.  Return 
flows from irrigation and municipal uses may reduce the total depletive effect of in-basin water 
diversions on stream flows.  The total average annual consumptive water use from the mainstem
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Colorado River within Colorado was estimated to be about 2.08 million acre-feet for the period
1996 through 2000 (USBR 2004).  The majority of this consumptive use (approximately 70 
percent) is attributable to irr

 

igation uses.  The total average annual out-of-basin diversion for the 
period 1988 through 1997 from the Upper Colorado River Basin (within Colorado) amounted to 

tely
basin diversion  to net annual 

reamflow.  The planned Windy Gap Firming Project and the Moffat Collection System 
enlargement wi e  t tor n r f Colorado Rive r, h
further educe s fl  t tur

ual o tio the liam ork jec er  use of Williams F
R  wa p rp wi ul tf  a im  1 c n
m ent u .  s lia rk r pe a nt

ects of its operation are related to redistribution of 
ows (timing) and evaporative losses from the reservoir.  Total depletions from the Williams 

species in Sec hat 
would be lost to evaporation, as well as the amount of water that is subject to redistribution. 

aken together with other existing and proposed projects, the operation of the Williams Fork 
Project would continue to have a minor contribu e effects from 
stream ow red ns  f du s, l im f  in the Upper Colorado 
River Basin.   

itio irri n an ric ral uses within the William Fork sin, ua
d oug e Gu ti ed t  ap ima ac t 

n 
Mill in illiams Fork Project evaporative losses 
and redistribution of flow would 

t Unlimited (TU) requested that Denver Water collect water 
temper r 

956, 
rout 

 for 
erally from 11° C to 19° C, with fry- and juvenile-preferred temperatures in 

e upp

approxima  475,525 acre-feet (Colorado River Water Conservation District 2004).  Out-of-
s have no return flow component and represent a direct loss

st
ll incr
tream

ase the
ows in

otal s
he fu

age a
e. 

d dive sion o r wate  whic  will 
 r
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water for other diversions, the primary eff
fl
Fork Project are estimated to be 27,475 acre-feet annually (see discussion of impacts to fish 

tion V.C.5).  This estimate reasonably represents the annual amount of water t

T
tion to adverse cum

 and a
ulativ

 flowsfl uctio , peak low re ction tered t ing o

 
In add n to gatio d ag ultu s  ba  ann l 

iversions thr h th mlick Tunnel are es mat o be prox tely 8,275 re-fee
(Denver Water 2004d).  Diversions from the Williams Fork basin associated with the Henderso

 2004 are estimated to be 2,549 acre-feet.7  The W
also continue to contribute to cumulative effects of streamflow 

reductions in the lowest 2 miles of the Williams Fork River. 
   

Water Quality 

During scoping, Trou
ature data and evaluate the potential for the reservoir to release higher temperature wate

to the Williams Fork River that might adversely affect trout downstream from the reservoir.   

There is no indication that water temperatures are currently adversely affecting the 
fishery in the Williams Fork River below the Project (see Section V.C.3).  Rainbow trout 
generally require water temperatures within the range of 0° C to 25° C for survival (Lagler 1
McAfee 1966, Raleigh et al. 1984, Bjornn and Reiser 1991).  In a laboratory study, rainbow t
had zero growth at temperatures above 23° C (Hokanson et al. 1977).  While there is some 
variation in thermal preferences among life stages and habitats, the optimal temperature range
rainbow trout is gen
th er portion of this range (Raleigh et al. 1984, Wismer and Christie 1987).  Brown trout 
                                                           

7  Personal communication, Tim Haines, Henderson Mill Environmental Coordinator, to Hal Copeland, Steigers Corporation, 

December 16, 2004. 
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have a slightly higher thermal tolerance, with a reported temperature tolerance range of 0° C to 
27° C (Raleigh et al. 1986).  Reported optimal temperatures for adult brown trout are general
between 10° C and 19° C (Raleigh et al. 1986, Wismer and Christie 1987).  Optimal 
temperatures for brown trout fry and juvenile life stages are typically slightly lower than for 
adults, ranging from 7° C to 15° C for fry and from 7° C to 19° C for juveniles. 

The available data show summer Williams Fork Reservoir outflow temperatures th
consistently below the State of Colorado cold water biota standard of 20º C, and monthly 
temperatures during the summer period ar

ly 

at are 

e within and even below the optimal temperature range 
for both rainbow trout and brown trout (see Appendix D).  Summer outlet temperatures are 
genera servoir.  

S 
iver 

r 
m 

 

lows and Water Quality for Trout).  The degree of cooling would be related to the 
relative flow volumes of the two rivers at any given time.  In any case, reservoir outflows do not 
appear  the 

pacts could be offset by shifting 
eleases to the deeper river outlet works.  TU felt that this information would be 

 in which the Williams Fork Project could be managed to help improve 
water t

river o  
 in the 

ck 

lly 4° C to 6° C cooler than corresponding river (inflow) temperatures above the re
This relationship demonstrates that the reservoir provides a cooling effect on outflows in 
comparison to inflows.  With only a 2-mile reach between the reservoir and the confluence of the 
Williams Fork River with the Colorado River, temperatures would be expected to remain 
suitable for trout throughout the length of the lower Williams Fork River.  Comparison of USG
temperature data for the Williams Fork River just below the reservoir and for the Colorado R
approximately 5 miles upstream of the Williams Fork/Colorado River confluence (Table 2) 
indicates that median monthly temperatures in the Williams Fork River are consistently lowe
than those in the upstream Colorado River for all warm-weather months.  Therefore, flows fro
the Williams Fork River likely have a cooling effect on Colorado River temperatures (see
discussion in Section V.C.3 – Environmental Impacts, Proposed Action, Adequacy of 
Downstream F

 to be causing adverse effects on trout populations in either the Williams Fork River or
Colorado River as a function of warm water releases. 

TU also requested that Denver Water 1) examine the position of the powerhouse intake 
relative to the Williams Fork Reservoir water temperature profile during different periods of 
operation to determine the potential for release of unsuitable water temperatures during periods 
of low reservoir levels and 2) assess the extent to which such im
a portion of the r
useful in evaluating ways

emperature conditions in the Colorado River.  

Both the penstock intake (at a depth of approximately 107 feet [32.6 meters] below the 
spillway crest), which directs water from the reservoir through the hydroelectric plant, and the 

utlet works (at approximately 167 feet [50.9 meters] below the spillway crest), which
allows water from the reservoir to flow directly into the downstream river, are located low
water column below the thermocline8.  Inspection of the 2003 monthly reservoir temperature 
profiles (Figure 11) relative to the surface water elevations recorded on the respective sampling 
dates9 shows that the bottom of the thermocline ranged from about 63 feet above the pensto
intake in June to about 16 feet above it in September (and, therefore, 123 feet above the river 
outlet works in June to about 76 feet above it in September).  Therefore, during the summer 
                                                           

8  Depth in the reservoir at which the rate of decrease in temperature with increase in depth is the largest. 

 7,794.

9  Reservoir surface water elevations: June 30, 2003 -- 7,808 feet; July 31, 2003 -- 7,806 feet; August 27, 2003 -- 7,800 feet; 

September 23, 2003 –
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months, both outlets deliver the coldest water in the reservoir to the downstream river.  Below 
the thermocline, there is very little change in water temperature with depth.  In 2003, the 
maximum temperature change as a function of depth below the thermocline was 2º C 
September and 1º C or less in all other summer months.  The maximum temperature recorded
below the thermocline was 10º C.  

in 
 

 
 

e never 

º C.  

ater at 

 

act 

e 
he 

etimes significantly lower at the lowest 
depths, falling to less than 2 mg/L at the deepest depths of the reservoir.  Consequently, releases 
from th

 

 entering the river channel.  Immediately 
below the powerhouse, the river channel has a short, high-gradient rocky section that provides 
signific y 

r 
bow 

.  

 
percent less in July to approximately 7.1 percent less in April.  No months would have higher 
averag

The 2000 and 2001 reservoir temperature profiles show a similar result.  The powerhouse
intake was always well below the thermocline, and the temperatures below the thermoclin
varied by more than 2º C in any month and typically varied by 1º C or less.  The highest 
temperature recorded below the thermocline during the summer months was never above 11
These data show that there would be no meaningful difference between releases delivered 
through the powerhouse or through the river outlet works and that the temperature of the w
either intake point is quite suitable for trout and coldwater biota.  With destratification of the 
reservoir following fall turnover, water temperatures are relatively uniform throughout the
reservoir, and penstock intake and river outlet works temperatures should be virtually the same.  
Therefore, under the Proposed Action, the greater proportion of the water that would leave the 
reservoir via the powerhouse penstock (to serve the new turbine) would have no adverse imp
on downstream summer water temperatures. 

 
It should be noted that, while summer releases to the downstream river via either th

penstock intake or the river outlet from below the thermocline are the coldest water in t
reservoir, they also have the lowest D.O. concentrations.  Based on the 2000, 2001, and 2003 
reservoir D.O. profiles, there is usually little difference between D.O. concentrations recorded at 
35 meters and those recorded at 45 to 50 meters.  However, at the very end of the season (i.e., 
September and October), D.O. concentrations are som

e river outlet works may have a greater potential for low D.O. concentrations at such 
times.  However, there is a significant degree of aeration that occurs as a function of releasing
water from either of the outlets.  Water released from the river outlet works generally extends in 
a horizontal plume of 20 feet or more before it hits a rock outcrop and drops into the river 
channel.  This release mechanism provides significant aeration as a result of the violent 
turbulence and contact with the air.  The powerhouse discharges water to a confined concrete 
lined pit where the water circulates turbulently before

ant turbulence and aeration potential.  Even though late summer D.O. concentrations ma
be low within the reservoir, the D.O. concentrations in the river immediately below the reservoi
are usually above 6 mg/L and have never been below the lower lethal limit of 3mg/L for rain
trout.    

In addition to predicting future outflow volumes, Denver Water's hydrologic modeling 
effort predicted monthly reservoir elevations and volumes under future full use of the reservoir
Projected reservoir volumes would average approximately 4.3 percent less than current-use 
modeled reservoir volumes annually, with monthly averages ranging from approximately 2.2

e reservoir volumes than under current operations.    
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Based on the small changes in future reservoir volumes, there should be virtually no 
changes in the reservoir temperature, thermal stratification, fall turnover, or spring turnove
characteristics of the reservoir.  Therefore, changes from current water quality conditions
the reservoir and in the downstream river, are expected to be insignificant.  The large body of 
cold water residing in the reservoir 

r 
, both in 

at the end of winter will continue to benefit reservoir outlet 
mperatures throughout the summer.  Continued thermal stratification and reservoir turnover 

pattern

ore, 

id 
ct.  

r the Williams Fork Project contains standard 
requirements that apply to all certifications but no special, project-specific conditions (CDPHE 
2004).

e 

al 
 

y 

shoreline erosion control activities. 

te
s will result in the same seasonal D.O. patterns in the reservoir and in reservoir outflows 

as currently exist.  These parameters and pH levels will continue to be suitable for Class I cold 
water biota, including trout, and for other designated uses of these water bodies.  Furtherm
the high quality of Williams Fork River flows will continue to provide beneficial input to the 
Colorado River. 

Although not required under the Proposed Action (license exemption), Denver Water d
apply to the CDPHE for water quality certification under Section 401 of the Clean Water A
CDPHE's Water Quality Control Division issued Section 401 Water Quality Certification for the 
Williams Fork Project (Colorado 401 Certification No. 2987) on June 9, 2004 (Appendix E).  
The Division's review concluded that only temporary impacts to water quality should occur as a 
result of the Project.  The 401 Certification fo

   

No construction impacts on water quality are anticipated from installation of the new 
generating unit within the facility's previous development footprint or from the minimal land-
disturbing activities associated with implementing recreation enhancements at upland sites at th
Project.  Short-term, largely localized impacts to reservoir water quality may result from the 
erosion control work along the reservoir' southeast shoreline.  Denver Water will employ 
appropriate BMPs to minimize sedimentation that might be caused by this work.  Any potenti
impacts would be minor and would be preferable to the longer-term impacts on soils and water
quality that would otherwise result from ongoing erosional processes at that very vulnerable 
location. 

Operating the Williams Fork Project according to the proposed future full-use hydrolog
and utilizing the existing system of reservoir outlets will maintain the water temperatures and 
other water quality conditions that currently exist in the Williams Fork River downstream from 
the reservoir.  These conditions are highly suitable for trout and cold water biota.  Furthermore, 
the cooling effect of the Williams Fork River's contribution to flows to the Colorado River will, 
in turn, continue to benefit the Colorado River’s trout and other cold water biota.  Implementing 
appropriate construction BMPs will minimize impacts to reservoir water quality from the 

Cumulative Impacts

Cumulative water uses in the Upper Colorado River Basin reduce streamflows in the 
Colorado River and, consequently, have the potential to cause elevated temperatures in the rive
during the spring, summer, and fall periods.  Williams Fork Project outflows have a positive 
impact on downstream Williams Fork River water temperatu

r 

res as a result of colder water 
releases from the reservoir.  This cooling effect may have a slight beneficial impact on trout and 
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other c e 

 
r 

 

s reach the Colorado River, and, thus, there should be no contribution to D.O. 
cumulative effects. 

 
 the 

 as indicated for the Proposed Action, reservoir 
water t er 

s 

voir 

 
.  

 

ired to seek Section 401 Water Quality Certification under the 
Action elicensing).  As indicated above, Section 401 Water Quality 
Certifi

old water biota in the downstream Colorado River by offsetting the adverse cumulativ
effects of temperature increases from cumulative water uses in the Basin (see discussion in 
Section V.C.3 – Environmental Impacts, Proposed Action, Adequacy of Downstream Flows and 
Water Quality for Trout).   

Although D.O. levels in the downstream Williams Fork River are generally higher than
the State of Colorado standards for cold water biota, the presence of the Williams Fork Reservoi
likely has a seasonal adverse cumulative effect on D.O. concentrations immediately below the 
dam due to the potential release of low D.O. water at the end of the summer.  Due to significant
aeration at the outlet works and in the Williams Fork River, this effect likely disappears well 
before these flow

ACTION ALTERNATIVE 

Only very minor impacts on water resources are anticipated from future operation of the 
Williams Fork Project under the Action Alternative.  Future project operation and hydrology will
be virtually the same under either the Proposed Action or the Action Alternative.  Essentially
only operational difference between the Proposed Action and the Action Alternative is that a 
greater proportion of water would leave the reservoir through the (shallower) powerhouse 
penstock under the Proposed Action.  However,

emperatures are virtually identical at the depths of the powerhouse penstock and the riv
outlet works, so the relative quantity of water leaving the reservoir from these respective depth
would not have an adverse effect on downstream water temperatures.  

Consequently, the same types and magnitude of impacts to water resources, e.g., reser
dynamics, volumes and schedule of outflows to the downstream Williams Fork River, and water 
quality of Williams Fork Reservoir and the downstream Williams Fork River, would occur from
future operation under the Action Alternative as are described above for the Proposed Action
Beneficial influences on the Colorado River would also be the same. 

No impacts on water quality are anticipated from the minimal land-disturbing activities 
associated with implementing recreation enhancements.  Short-term impacts to reservoir water 
quality from the erosion control work along the reservoir' southeast shoreline would be the same
as described for the Proposed Action. 

As with the Proposed Action, changes from current water quality conditions, both in the 
reservoir and in the downstream river, are expected to be insignificant under the Action 
Alternative.   

Denver Water is requ
 Alternative (project r
cation for the Williams Fork Project (Colorado 401 Certification No. 2987) has been 

issued by the CDPHE, Water Quality Control Division.   
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NO-ACTION ALTERNATIVE 

Only very minor impacts on water resources are anticipated from future operation of the 
Williams Fork Project under the No-Action Alternative.  The same hydrology described for 
future operation under the Proposed Action would also apply to operation under the No-Action 
Alterna

e 

lity impacts associated with implementing recreation enhancements at the 
Project would occur because no new environmental protection, mitigation, or enhancement 
measur r the Action Alternative.  Denver Water would likely 
complete the erosion control work along the southeastern shoreline of the reservoir with 
approp

ckers.  Stream fisheries in 
the Williams Fork River below the reservoir are dominated by brown trout, with rainbow trout 
presen

  Williams Fork Reservoir is located in the extreme lower end of the Williams Fork Rive
drainag

e 
elevation 7,811 feet MSL), the reservoir reaches its maximum depth of 181 feet, 

its maximum surface area of approximately 1,628 acres, and its maximum storage capacity of 
96,822  

ercent
ave

Sonar data from CDOW collected in 2001 estimated the total reservoir fish population to
be in excess of 58,000 fish (Appendix F).  CDOW indicated that they thought this estimate was

tive.  Consequently, the same types and magnitude of impacts to water resources from 
future project operations would occur under the No-Action Alternative as described above for 
the Proposed Action.   Reservoir water releases via the penstock would be the same as under th
Action Alternative, but, as indicated above, it does not appear likely that this would have an 
effect on downstream water temperatures.     

No water qua

es would be implemented unde

riate BMPs under the No-Action Alternative, and any short-term impacts to reservoir 
water quality from the erosion control work would be the same as described for the Proposed 
Action.  As with the Proposed Action, changes from current water quality conditions, both in the 
reservoir and in the downstream river, are expected to be insignificant under the No-Action 
Alternative.   

3. Fishery Resources 

Affected Environment 

Williams Fork Reservoir provides approximately 1,600 surface acres of fishable water 
and approximately 15 miles of shoreline fishing opportunities at full pool.  The reservoir is 
considered by CDOW to be a good recreational fishery, as is the Williams Fork River 
downstream from the reservoir.  Although the reservoir is stocked regularly with rainbow trout 
and kokanee salmon, the reservoir fish community is dominated by su

t in much lower numbers.   

Williams Fork Reservoir 

e basin, and the Williams Fork River represents the main input to the reservoir.  Other 
smaller tributaries also flow into the reservoir.  When the water surface is at the top of th
spillway gate (

 acre-feet of water.  Patterns of use of the reservoir's stored water result in significant
fluctuations of the water level.  The littoral zone of the reservoir comprises only 5 to 15 p
of the total area, and aquatic plants are rare.  The primary bottom substrate type is silt and gr
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conserv nar is designed to identify pelagic10 fish but is not as 
effective at identifying littoral , surface-dwelling, or bottom-dwelling species.  A 2003 reservoir 
fish su  

out, 
 

), 

tch 
hese salmonids probably spawn in the upstream 

Williams Fork River, but they do not reproduce in the reservoir and their populations are 
sustain h 

e of 
 also 

W 
her 

 
ning run.   

tate record for the largest northern pike at 43.5 inches 
long and 30.6 pounds.  All northern pike between 26 and 34 inches must be returned to the 
reservo g caught.  Northern pike spawn in the spring on vegetation in 
shallow areas.  Spawning occurs during the period when reservoir levels are increasing and eggs 
are unl e 

ng and drops from approximately 7,640 feet to 7,480 feet.  The 
stream channel has an overall gradient of 1.5 percent.  Substrate is gravel-cobble with some sand.  

due in part to its confined, bedrock-dominated nature.  Fishing 
regulations from the Williams Fork Dam down to the confluence of the Colorado River are 
catch-a

984 
 

 

in September 1984 in the reach above Williams Fork Reservoir and in October 1985 in the reach 

ative because the down-looking so
11

rvey conducted by the CDOW estimated that the reservoir fishery included approximately
56 percent white suckers, 23 percent northern pike, 8 percent rainbow trout, 6 percent lake tr
3 percent kokanee salmon, 2 percent brown trout, and 2 percent longnose suckers.  Mean lengths
recorded during 2001 sampling were: northern pike (22.0 inches), kokanee salmon (16.3 inches
longnose sucker (14.0 inches), rainbow trout (11.0 inches), and white sucker (10.9 inches). 

The CDOW's primary aquatic goal for Williams Fork Reservoir is to maintain high ca
rates for rainbow trout and kokanee salmon.  T

ed by stocking.  The CDOW stocks the reservoir with approximately 300,000 1- or 2-inc
kokanee salmon per year and, during most years, with 100,000 to 200,000 rainbow trout 
fingerlings (2- to 5-inch).  Rainbow fingerlings were not planted during 2002 or 2003 becaus
low reservoir elevation predictions (the lowest since 1966-1967).  Some years the CDOW
stocks the reservoir with a few tens of thousand catchable (9- to 12-inch) rainbow trout.  CDO
uses the Williams Fork Reservoir kokanee salmon as a source of hatchery eggs for stocking ot
reservoirs; it is the only active source of hatchery eggs for this species in the state.  The Williams 
Fork River inlet to the reservoir is closed to fishing from September 15 to October 31 for the
kokanee spaw

Williams Fork Reservoir holds the s

ir immediately upon bein

ikely to be exposed as a result of reservoir fluctuations.  While vegetated areas around th
reservoir are scarce, pike are reproducing quite successfully within the reservoir.   

Williams Fork River 

The Williams Fork River stream segment below the reservoir to the confluence with the 
Colorado River is about 2 miles lo

The channel is fairly stable 

nd-release with artificial flies and lures only.   

Fish habitat and population studies were conducted on the Williams Fork River in 1
through 1986 (Chadwick & Associates 1986) to support the U.S. Army Corps of Engineers’ EIS
prepared to evaluate systemwide and site specific impacts of the Two Forks Project (US Army 
Corps of Engineers 1985).  Habitat in the reach above the reservoir is generally similar to the
reach below the reservoir.  Both reaches are dominated by riffle-run habitat, although sharp 
bends with undercut banks and pool habitats do occur.  Fish population sampling was conducted 

                                                           
10  Pelagic refers to the open water portion of the reservoir, e.g., the center area of the lake not including shallow or near-shore areas. 

11  Littoral refers to the shallow and near-shore portions of the reservoir. 
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below the reservoir (Table 5).  Overall fish biomass at both sites was similar, with rainbow trout
and brown trout the largest components.  The number of rainbow trout was substantially higher 
below the reservoir, primarily as the result of high numbers of fry and juveniles (less than 6 
inches).  Rainbows less than 6 inches were absent above the reservoir.  This difference may 
suggest that the rainbow population was largely maintained by stocking above the reservoir 
while it is clearly self-sustaining below the reservoir.  Brown trout numbers were also 
substantially higher below the reservoir, largely due to increased numbers of fry and juvenil

 

es.  
Adult brown trout that appeared to have migrated upstream from the reservoir for spawning were 
capture  

) 

d during the fall sampling above the reservoir.  It appears that brown trout populations are
probably self-sustaining at both locations.  

Table 5. Comparative Fish Population Data for Sites above and below Williams Fork 
Reservoir 

 Above Reservoir (1984) Below Reservoir (1985

Species 

Estimated 
Density 

(Number per Acre)

Estimated 
Biomass 

(Pounds per Acre)

Estimated 
Density 

(Number per Acre) 

Estima
Bioma

(Pounds pe

ted 
ss 
r Acre)

R 33.3 ainbow trout 74 36.9 423 
Brown trout 38 24.3 177 29.1 
Brook trout 60 8.1 absent -- 
C -- utthroat trout 2 0.5 absent 
Kokanee 4 1.5 absent -- 
Paiute sculpin 27 0.5 absent -- 
M 0.1 ottled sculpin absent -- 2 
S 2 0.1 absent -- peckled dace 
Longnos 6 e sucker absent -- 18 3.
TOTAL 207 71.9 620 66.1 

Note: Data adapted from Chadwick & Associates 1986, Table 3.4-3, Site WF6 used for above Williams Fork 
Reservoir and Site IFG5 used for below Williams Fork Reservoir. 

Recent CDOW fish population data are available for the reach below the reservoir 
(Appendix F).  CDOW has not sampled above the reservoir because the upstream reach is 
domina

ult 

             

ted by private property and has lower angler use.12  Recent sampling data include three 
locations:  the "Kemp Launch Gate" is near the confluence with the Colorado River; the 
"Irrigation Diversion" site represents the middle of the reach; and the "Denver Water Board" or 
"Dam" site is located just below the dam.  Sampling data from May 2001 show brown trout ad
(over 6 inches) populations ranging from 1,144 fish per mile to 1,379 fish per mile, with the 
highest density occurring in the middle portion of the reach.  Brown trout fry and juveniles (less 
than 6 inches) generally occurred at higher densities than adults, and total brown trout population 
size ranged from 1,308 fish per mile at the dam to 8,146 fish per mile near the confluence with 

                                              
12  Personal communication, Bill Atkinson, CDOW Fishery Biologist, to Hal Copeland, Steigers Corporation, December 16, 2004.    
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the Colorado River.  Rainbow trout occurred at substantially lower densities than brown trout at 
all sites.  The population of rainbow trout over 6 inches ranged from 109 fish per mile near the 
Colorado River confluence to 315 fish per mile near the dam.  Adult rainbow trout numbers a
limited because there was reduced recruitment of young-of-the-year after 1993 due to the spr
of whirling disease.  Rainbow trout are more susceptible to whirling disease than brown trou
have experienced a decline statewide.  Juvenile and fry rainbow (less than 6 inches) we
at lower densities than adults at all sites, and total rainbow populations ranged from 450 fish per 
mile near the dam to 125 fish per mile near the Colorado River confluence.   

The habitat near the dam is an incise

re 
ead 
t and 

re present 

d channel dominated by bedrock and larger 
substrates, and this section has the highest gradient in the reach.  Consequently, the highest 

trout densities n the lower reaches that have a lower gradient and smaller substrates.  
This is especially evident for brown trout fry and juveniles.  

mpling from all period
for the Kemp Launch s he Colorad fluence.  B end to exh
the ic pat s h h

ibit f  t l
rown trout in  3 years were higher than the estimates f  spring of 2001, 

ent a larger pro tion of the total population, probably as a result of individuals 
 Williams Fork River from the Colorado River for fall spawning.  At the Irrigation 

otal brown t estimates were 12,278 fish per mile in 2002, 5,685 fish per mile 
15 fish per e in 2004.  Total ra w trout populati r the dam were 

 to be 667 fish per ile in 2002, 332 fish per mile in 2003, and 303 fish per mile in 
 does not typ ly stock the reach below the reservoir.  However, in 2000 and 

 5-inch r trout were stocked in the Williams Fork River below the 
 of a stud ss susceptibility to whirling disease.  T higher estimate fo

02 may be related to higher recruit t from that stock

d to exhibit high d ies throughout th od.  In fall of 2003, adult fish (over 6 

dam.  At out catch was adults.  At both 
sites, th a due 

fry 
 

                                                          

rainbow trout densities are observed in this area and densities decline downstream, while brown 
are highest i

Sa 2002 throug
it  t

h 2004 was limited to f
o n

s, and no dat
r t t

a are available 
ie, nearest  River co own trou bit 

 same bas
inbows ex

tern of lower densitie
a consistent pattern o

near the dam and hig
higher densities near

er densities lower in t
he dam.  The fall popu

e reach.  
ation Ra h

estimates for b  all or the and 
adults repres por
entering the
Diversion site, t
in 2003, and 6,6

t uro
mil inbo ons nea

estimated  m
2004.  CDOW ical
2001, 3-inch and
reservoir as part

ainbow 
y to asse he r 

rainbows in 20 men ing.  

  The 2000 through 2003 period represents a 
continue

significant drought, a
is peri

nd trout populations 
ensit

inches) constituted 97 percent of the total brown trout estimate of 9,119 fish per mile near the 
 the lower site, more than 80 percent of the total brown tr

ere was a much larger component of fish near 8 inches in length, which was likely 
to high recruitment resulting from favorable low-flow conditions that enhanced survival of 
and juveniles in 2001.13  The brown trout populations appear to be particularly strong, with high
densities, and the rainbow populations appear to be consistent and self-sustaining.  

Macroinvertebrate sampling was also conducted in 1984 and 1985 in the same locations 
that the 1984-1985 fish population sampling was conducted (Chadwick & Associates 1986).  
Macroinvertebrate diversity was higher above the reservoir, but density and biomass were 
approximately six to nine times higher below the reservoir (Table 6).  Above the reservoir, 
Ephemeroptera (mayflies) and Trichoptera (caddisflies) are the dominant macroinvertebrates.  

 
13  Personal communication, Bill Atkinson, CDOW Fishery Biologist, to Hal Copeland, Steigers Corporation, December 16, 2004.   
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Below the reservoir, Diptera (true flies) are most abundant, followed by Ephemeroptera and 
Trichoptera (Chadwick & Associates 1986). 

Instream Flow Incremental Methodology (IFIM) studies of the Williams Fork River 
conducted in 1985 indicate that, downstream from the reservoir,  maximum brown trout habitat 
for all life stages except spawning (expressed as weighted usable area [WUA]) is present at 30 to 
50 cfs, with spawning habitat peaking at 100 cfs (Figure 13) (Chadwick & Associates 1986, 
Chadwick Ecological Consultants 1997).  All habitat values dropped at higher discharge levels, 
so summer flows tend to produce the lowest relative amount of habitat during the year for all life 
stages. months 

uly 

Table 6. Macroinvertebrate Summary Data for Sites above and below Williams Fork 

  The IFIM study also used a time series analysis to evaluate trout habitat over 12 
in wet, dry, and average years14.  WUA for all brown trout life stages is lowest in June and J
in average and wet years and lowest in August in dry years.  Habitat for adult brown trout is 
greatest during the winter low-flow period.   

Reservoir 
 

 Fall 1984 and 1985* Spring 1985 
 Number of 

Taxa 
Density 

(Number 
per Square 

Meter) 

Biomass 
(Grams 

per Square 
Meter) 

Number of 
Taxa 

Density 
(Number 

per Square 
Meter) 

Biomass 
(Grams 

per Squ
Meter) 

are

Above 
Reservoir 

26 1,940 5.43 35 3,448 17.43 

Below  
Reservoir 

20 9,265 48.77 22 12,179 114.13 

Note: Data reproduced from Chadwick & Associates 1986, Table 3.4-11, Site WF6 used for above reservoir an
Site WF 7 used for below reservoir.  *  Above Reservoir – 1984; Below Reservoir – 1985. 

d 

The 1986 IFIM studies indicate that maximum rainbow trout habitat for spawning is 
presen

ck 
t at discharge levels greater than 200 cfs, with habitat for juvenile and fry life stages 

peaking at considerably lower discharges (Figure 13) (Chadwick & Associates 1986, Chadwi
Ecological Consultants 1997).  Adult habitat peaks at 100 to 125 cfs.  There is no consistent 
pattern among flow years for the available summer habitat for any life stage.  Habitat for 
spawning rainbow trout is most limited during the wet and dry years; there is virtually no 
available spawning habitat in May of a dry year.  Rainbow trout adult habitat is most abundant 
during the winter low-flow period.   

                                                           
14  An average year was defined as the 28-year average of 1947 through 1974.  A dry year was defined as the average of the years 

1954, 1955, 1963, and 1964.  A wet year was defined as the average of the years 1947, 1948, 1949, 1957, 1965, and 1970.  The historical 

averages were adjusted to represent the full-use demands of the Denver Water collection system (U.S. Army Corps of Engineers 1985).  The 

recurrence intervals for average, wet, and dry years were 1 in 2, 1 in 8, and 1 in 25 years, respectively.  
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Figure 13.  Williams Fork River Rainbow Trout and Brown Trout Habitat (Chadwick
Ecological Consultants 1997)

 
  

 

Adult

Fry

Juvenile

Winter Adult
Spawning

WILLIAMS FORK BELOW DAM 

RAINBOW TROUT 

 

 

 

 BROWN TROUT 

     FLOW (CFS) 

Williams Fork Reservoir Hydroelectric Proj
Preliminary Draft Environmental Assessme
Adult
Fry
ec
nt 
Juvenile
  FLOW

t 
Winter Adult
Spawning
 (CFS) 

56 Denver Water 
 December 2004 



 

To ensure protection of the aquatic resources of the Williams Fork River below the dam
RC license requires Denver Water to 

, 
th release a minimum flow of 15 cfs or inflow 

e and diversion right in the 
Williams Fork River below the dam.  Denver W tly leases that diversion right to the 
CDOW and has entered into an agreem at prohibits any diversion of water that 
would cause the streamflow to be less than 15 cfs below the diversion. 

Environmental Impacts 

PROPOSED ACTION 

Adequacy of Downstream Flows and Water Quality for Trout 

During scoping, TU requested that Denver Water assess the adequacy of flows and water 
quality in the Williams Fork River below the Project with respect to the riverine trout fishery.  
As indicated in Section V.C.2, project ll use of the reservoir would result in outflows 
very similar in quantity and distribution to those modeled for current-use operations (Denver 
Water 2004b). 

The available fish population d th rainbow trout and brown trout 
populations are strong in the Williams the Williams Fork Reservoir.  
Population sampling that included both above- and below-reservoir sites (1984 and 1985) shows 
that the numbers of both rainbow and brown trout are much higher below the reservoir than 
above it (Chadwick & Associates 1986).  The higher densities below the reservoir were the result 
of greater numbers of fry and juveniles indicates that both brown and rainbow trout 
populations were self-sustaining in that reach.  Recent sampling continues to show strong fry and 
juvenile components.  In contrast, rainbow trout did not appear to be self-sustaining above the 
reservoir, as no fry or juveniles were found despite the fact that rainbows had been stocked in the 
area during those years.  Brook trout are present above the reservoir and are not stocked, 
indicating that the brook trout population is self-sustaining.  Brook trout do not occur in the 
Williams Fork River below the reservoir. 

The recent sampling data from x F) indicate that trout populations 
continue to be strong in the reach below the reservoir.  The influx of brown trout evident in the 
fall sampling also shows that spawning is occurring in this reach.  Macroinvertebrate biomass 
below the reservoir is several times higher than above the reservoir, indicating that the reach 
below the reservoir is highly productive, as is typical of deep-release tailrace reaches.  Taken 
together, these data indicate that the flows and habitat conditions are suitable for cold water trout 
fisheries and are producing high-quality self-sustaining trout populations.   

                                                          

e existing FE
to the reservoir, whichever is less, from the dam at all times.15  The license further requires that, 
whenever downstream senior water rights holders divert Williams Fork River water upstream of 
its confluence with the Colorado River, Denver Water must release the 15 cfs minimum 
streamflow in addition to the quantities required by senior decrees.  Since the original license 
was issued, Denver Water has purchased the only senior decre

ater curren
ent with CDOW th

ed future fu

ata show that bo
Fork River below 

, which 

 CDOW (Appendi

 
15  " . . . except during an emergency beyond Denver Water’s control or as may be necessary during temporary periods of time 

involving maintenance or repairs on the facilities." 
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Comparing the modest flow changes predicted for the full-use demand level (see Section 
V.C.2) with the habitat vs. flow functions (Figure 13) indicates that flow-related habitat 
conditions are not likely to change substantially.  The only month in which flows are predicted to
change by more than 10 cfs is June.  The general cropping of both average and maximum flows 
in May, June, and July would slightly improve habitat conditions during a time when ove
habitat is low.  Slight increases in average and maximum flows in the winter (January through 
March) could cause a very minor decrease in available habitat.  However, this would occur
during a period when average habitat levels are much higher than other times of the year and so
would not be expected to have a measurable effect. 

 

rall 

 
 

The IFIM study shows that modeled average monthly outflows for full use would 
generally provide good physical habitat conditions for trout (Figure 13) (Chadwick Ecological 
Consultants 1997).  Average monthly summer flows (June through September) range from about 
150 cfs to just over 200 cfs and would provide approximately 55 to 70 percent of the maximum 

s would provide more 
 lesser amounts of fry habitat 

(about 15 percent of m

o 
aximum habitat available. 

ater 

an in 
 

.5º C cooler in September.  The mean August flow 
from th re are 

 

t 

m.  The effect of 
cooling would likely be less in other months where flows are higher and the respective river 
temper

rado River during the summer period.   

possible habitat for fry, juvenile, and adult brown trout.   Summer flow
than 70 percent of the maximum habitat for adult rainbow trout but

aximum) and juvenile habitat (more than 20 percent of maximum).  
Average October and November outflows would provide near maximum spawning habitat for 
brown trout, and average winter flows provide near the highest levels measured for adult 
overwintering habitat for both brown and rainbow trout.   Spawning habitat for rainbow trout is 
limited at all flows, and the average flows in March, April, and May would provide about 50 t
60 percent of m

Summer outflow temperatures are consistently below the State of Colorado cold w
biota standard of 20º C.  Monthly temperatures during the summer period range from about 7º C 
to 10º C, which is within the optimal thermal range for brown trout juveniles and adults (7º C to 
19º C).  These temperatures are somewhat below the optimal range of 11º C to 18º C for rainbow 
trout but are well within the tolerance range of 0º C to 25º C.  Reservoir temperature profiles 
indicate that summer temperatures in the reservoir hypolimnion near the outlet valves are and 
will continue to be suitable for downstream trout populations.  

As indicated in Table 2, median temperatures in the Williams Fork River below Williams 
Fork Reservoir (USGS Station 09038500) (USGS 2004a) are approximately 6º C cooler th
the Colorado River at Hot Sulphur Springs (USGS Station 09034500) (USGS 2004b) during
June and July, 7º C cooler in August, and 2

e Hot Sulphur Springs gage is 280 cfs (1905 through 1994 period of record), and the
no significant flows into the Colorado River or other sources of heating or cooling between there
and the confluence with the Williams Fork River.  Using 280 cfs at 16º C (Table 2) for the 
August flow in the Colorado River above the Williams Fork confluence and 204 cfs (Table 3) a
9º C (Table 2) for the August flow in the Williams Fork River, the net thermal effect on the 
Colorado River would be to reduce its temperature to 13º C.  This indicates that the Williams 
Fork may have a cooling effect on the Colorado River that may serve to help maintain 
temperatures within the optimal range for trout for some distance downstrea

atures are closer.  Thus, releases from Williams Fork Reservoir are likely to provide a 
modest thermal benefit to the Colo
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Future operation of the Williams Fork Project will maintain the highly suitable flow and 
water quality conditions for trout and other cold water biota that currently exist in the William
Fork River downstream from the reservoir.  These conditions will continue to protect the quality 
tailwater trout fishery that currently exists in this river reach. 

s 

Cumulative Impacts 

As discussed in Section V.C.2, Williams Fork Reservoir outflows are predicted to have a 
small positive cumulative impact on Colorado River and Williams Fork River water 
temperatures.  This cumulative positive impact likely results in a cumulative positive impact on 
downs hed in 

 
ing 

y 
(March through July).  The 15-cfs minimum 

flow p

 

ned that its recommendation for 
the add

am 
nt 

 

.  
ly 

ed is 59 cfs, and the 

tream rainbow and brown trout fisheries.  Because the cooling effect will be diminis
the downstream Colorado River in proportion to the relative flow volumes of the two rivers at 
their confluence, any related beneficial cumulative impact to trout in the Colorado River would 
likely be minor.  However, the relatively cool temperatures of the Williams Fork River upstream
of the confluence may provide seasonal benefits to Colorado River fish populations by provid
them a thermal refuge during the late summer.     

Minimum Flows 

Denver Water currently releases a minimum flow of 15 cfs or inflow to the reservoir, 
whichever is less, from Williams Fork Reservoir at all times to ensure protection of the aquatic 
resources of the Williams Fork River below the dam.  Although minimum flows can occur in an
month, they primarily during spring and summer 

rovides good overall habitat conditions for trout.  The IFIM results show that 15 cfs 
provides approximately 65 percent to nearly 100 percent of the maximum potential habitat for 
fry, juvenile, and adult lifestages of both brown and rainbow trout.  The existing trout fishery is a
high quality fishery.     

During scoping, the CDOW commented that the current minimum flow makes it very 
difficult to manage a quality trout fishery and recommended increasing the minimum flow below 
the reservoir from 15 cfs to 25 cfs.  CDOW subsequently explai

itional 10 cfs was intended to compensate for the operation of a 10-cfs diversion right 
located on the Williams Fork River below the dam.  The 25-cfs recommendation was meant to 
ensure that the current 15 cfs minimum flow remained throughout the entire reach below the d
when the diversion right was operated.  However, Denver Water's existing contractual agreeme
with the water rights lessee effectively maintains 15 cfs throughout the entire downstream reach 
by prohibiting any diversion of water that would cause streamflow to be less than 15 cfs below 
the diversion.  Denver Water intends to continue this prohibition in the future to satisfy CDOW’s 
concern.  

Delivering an additional 10 cfs minimum flow would provide only modest benefits for 
the downstream Williams Fork River fishery.  The IFIM data for the Williams Fork River show
that 15 cfs provides 80 to 88 percent of the available habitat that 25 cfs would provide for all 
brown trout life stages except spawning (Figure 13) (Chadwick Ecological Consultants 1997)
The brown trout spawning period (October and November) occurs during a time of substantial
higher flows, and raising the minimum flow would likely have little or no effect on available 
spawning habitat.  The lowest average October flow for the 44 years model

Williams Fork Reservoir Hydroelectric Project 59 Denver Water 
Preliminary Draft Environmental Assessment  December 2004 



 

lowest  

r show that 15 cfs provides 94 
percent of the available habitat for rainbow trout juveniles and 86 percent of the available habitat 
for rain 25 cfs would provide (Figure 13) (Chadwick Ecological Consultants 
1997).  Available habitat for rainbow trout fry is actually slightly higher (112 percent) at 15 cfs 
than at

of 15 cfs 

 
r 

m flow could provide a modest benefit by 
increasing overwintering adult habitat during March.   

t 

 
he 

ong hydrologic conditions, the exercise of water rights in the Upper 
Colorado River Basin, and m

s 

ring periods of drought, the loss of 20 acre-feet of reservoir volume per day may have 
adverse affects on the reservoir fishery and the va

 average November flow is 71 cfs (Denver Water 2004b).  These flows provide high levels
of brown trout spawning habitat.      

The IFIM data for the downstream Williams Fork Rive

bow trout adults that 

 25 cfs.  Rainbow trout spawning habitat only becomes available at much higher flows 
than either of these minimum flow levels, so the difference between minimum flows 
and 25 cfs is largely irrelevant for this life stage.  Although 15 cfs provides only 50 percent of 
the available habitat for rainbow trout wintering adults that 25 cfs would, relatively high 
outflows from the reservoir during most of the winter suggest that minimum flows would rarely
be invoked.   For example, the lowest average monthly winter flows for the 44 years modeled fo
the full-use hydrology are 71 cfs for November, 59 cfs for December, 43 cfs for January, and 44 
cfs for February (Denver Water 2004b).  The lowest average March flow modeled is 18 cfs, 
which indicates that, in dry years, a 25-cfs minimu

Minimum flows are provided on those occasions when the Williams Fork Project is no
releasing greater quantities of water for water supply purposes.  As such, an increase in the 
minimum flow represents a direct adverse effect to the Project in terms of its ability to meet its 
municipal water supply purposes.  Supplying an additional 10 cfs to the minimum flow for one 
day would require about 20 acre-feet of water that would be lost from storage and would not be
available to meet water supply needs.  Minimum flows of 15 cfs are projected to occur during t
months of April, May, June, and July (see Appendix C).  The degree to which the loss of 20 
acre-feet of water per day would affect water supply operations is variable and depends on 
complex interactions am

unicipal water demands during this time.  The water supply impact 
of providing a higher minimum flow would be less in wet conditions than in dry conditions.  
However, because the Williams Fork Project is used to provide replacement water for other 
diversions, the storage loss of 20 acre-feet per day at the Williams Fork Project during dry 
periods is a direct loss of firm yield to Denver Water’s supply system.  Furthermore, the month
of April and May are typically associated with some of the lowest reservoir volumes of the year 
(Figure 3).  A loss of storage in these months could reduce the potential for the reservoir to refill 
during some years.  To maintain the water supply purposes of the Project, replacement water 
would have to be developed from some other source.16  The value of this water for municipal 
water supply purposes is discussed in Section VI.B. 

Du
luable kokanee fishery.  Increased temperatures 

and stress from crowding would be likely during drought periods when the reservoir would be 
forced to even lower levels to provide the higher minimum flow.  The CDOW has indicated that 
maintaining reservoir volume is important to its management goals, especially during drought 
                                                           

16  It is likely that there would be substantial adverse environmental impacts associated with developing or utilizing a new alternative 

water source; e.g., building a new storage reservoir or expanding an existing reservoir would likely affect water resources, stream flows, and lan

uses.

d 
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periods.  Denver Water has consulted with CDOW during recent drought periods to discuss ways 
to preserve reservoir volume and protect the kokanee fishery in the reservoir. 

cfs 

-

zardous to downstream recreationists.  
The magnitude of any such potential impacts in the Williams Fork River under current project 
operati

.   

 

 2 

or 

ot by means of spillway releases.  In 
additio

 Based on the habitat considerations described above, raising the minimum flow to 25 
would provide only minimal benefits to the downstream trout fishery.  Maintaining the existing 
15-cfs minimum flow in the Williams Fork River below the reservoir will continue to provide 
suitable habitat levels for brown trout and rainbow trout during all life stages without additional 
adverse effects on the reservoir fishery.  As part of the overall downstream flow regime, the 15
cfs minimum flows will continue to protect the high-quality tailwater trout fishery that has 
developed under the 15-cfs minimum flow.    

Ramping Rates 

During scoping, the CDOW and TU commented on the importance of appropriate 
ramping rates to minimize the potential for adverse downstream effects from excessive short-
term flow fluctuations.  Ramping down rapidly can result in fish stranding as the downstream 
channel is dewatered, and ramping up rapidly can be ha

ons has not been quantified.  Although Denver Water considers aquatic resources in its 
ramping procedures, it does not employ specific ramping limitations in its current operations

Studies and reviews of stranding generally show that fish stranding potential is related to
several factors, including species, life stage and size, season, time of day, and  a number of river-
channel morphology characteristics.  Available literature suggests that salmon and anadromous 
salmonid species tend to be more susceptible to adverse ramping effects than trout species 
(Bradford et al. 1995).  Some studies have concluded that down-ramping at rates greater than
inches per hour can cause stranding (Hunter 1992), while other studies have found that down-
ramp rates of 6 inches per hour appear not to cause stranding (Irvine 1987).  

Denver Water has developed the following ramping rate guidelines to protect aquatic 
resources and public safety below Williams Fork Reservoir (Table 7).  A 20 percent margin f
reservoir outflow changes has been included to allow for the imprecise and essentially empirical 
nature of attempting to adjust relatively small amounts of water by means of very large valves.  
The CDOW has concurred with these ramping rate guidelines.17

These ramping guidelines are expected to be met most of the time.  However, these 
release rates can only be regulated by discharges through the reservoir's operating valves (i.e., 
the powerhouse penstock or the river outlet works), n

n, these ramping rate guidelines do not apply during emergencies; maintenance project 
requirements; mechanical failures; operations constrained by water rights; electrical power 
system upsets; State Engineer, federal, or other governmental authority controlling operations; 
special requests for streamflow accommodations; or efforts to manage floods, forest fire impacts, 
river ice, or water quality issues.  These exemptions to the ramping rate guidelines are consistent 
with exemptions from the South Platte Protection Plan that TU helped develop. 

                                                           
17  Personal communication, Jay Skinner, CDOW, to Kevin Urie, Denver Water, May 4, 2004. 
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Table 7. Ramping Rate Guidelines for Williams Fork Reservoir Releases to the 
Williams Fork River   

Reservoir Outflow 
Rate 

Maximum Flow Rate 
Change 

Approximate Stage Change*  

15 to 50 cfs 25 cfs/hour ± 5 cfs     0.15 inch/cfs and 3.8 inches/hour 
51 to 125 cfs 50 cfs/hour ± 10 cfs 0.07 inch/cfs and 3.7 inches/hour 
126 to 250 cfs 75 cfs/hour ± 15 cfs 0.06 inch/cfs and 4.5 inches/hour 
>251 cfs 100 cfs/hour ± 20 cfs 0.04 inch/cfs and 4.1 inches/hour 

* Based on stage-discharge data from USGS Station 09038500 (USGS 2004a) using the target flow rate 
Appendix G). 
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current

y be 
at 

urface to digest 
their food.  These factors appear to reduce the potential for fish entrainment at the Williams Fork 
Project.   

change (see 

The rate of stage change for the proposed ramping rates is generally limited to 3.5 to 4.5 
inches per hour.  This rate of change is in the mid-range of down-ramp rates found in the 
literature that were thought to reduce the stranding potential for trout species.  The USGS gage
used to calculate the stage change is located in the uppermost section of the reach, and the river
channel in this section is bedrock-confined and more incised than the sections below this reach.
Therefore, the calculated stage changes are likely to be representative of the maximum potentia
stage changes for the entire reach.  The high productivity of benthic macroinvertebrates and the
high numbers of fry and juvenile trout in the downstream Williams Fork River reach suggest that 

 ramping practices are having little effect on fish and invertebrate populations.  Operating 
the Williams Fork Project according to these ramping guidelines will protect the downstream 
fishery resource from adverse effects of excessive short-term flow fluctuations and provide for 
public safety in the downstream river reach and would possibly enhance fish and 
macroinvertebrate populations. 

Entrainment 

Fish entrainment is often a concern associated with the operation of hydroelectric 
projects, but there is no evidence to suggest that it is a problem for the Williams Fork Project.  
There have been no known anecdotal reports or any direct evidence of fish injuries or mortalities 
below the dam over the past 45 years.  Furthermore, the CDOW has not raised any issues related 
to fish entrainment from operation of the Williams Fork Project. 

The apparent lack of fish entrainment and mortality at the Williams Fork Project ma
related to the behavior of the various fish species relative to the depth of the penstock intake th
serves the turbine.  There is a significant depth of water over the penstock intake, which is 107 
feet below the level of the spillway crest and approximately 66 feet above the bottom of the 
reservoir at that point.  The low water temperatures and occasional low D.O. concentrations at 
this depth are not attractive habitat for fish communities in the reservoir.  The various fish 
species generally occur in the following parts of the reservoir: northern pike (near shore), white 
suckers (bottom), and rainbow trout (surface) (CDOW 2001b).  CDOW sonar surveys indicate 
that kokanee salmon suspend off the bottom at depth at night and, during the summer, seek 
thermal refuge below the thermocline at approximately 45 feet below the water s
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The addition of the small turbine-generator unit would slightly increase the amount
he Project through its hyd

 of 
flow passing t roelectric turbines.  Theoretically, this would slightly 
increase the potential for fish mortality as a result of turbine passage.  However, because resident 
fi nerall f the wa
would be minimal or no impact associated with the addition of the new turbine.  No other 
ch ect operation a ld caus  
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sh populations are ge y not using the portion o ter column near the intake, there 

anges in proj re proposed that wou e entrainment to become a problem. 
ontinuation of oir operating procedu protect the Williams Fork Reservo
shery resource. 

ACTION ALTERNATIVE 

As in the Proposed Action, virtually no im
operation of the Williams Fork Project under the Action Alternative.  The same hydrology

and general operation of the Williams Fork Project under the Proposed Action would also
to the Action Alternative.  Consequently, the same types and magnitude of impacts to fishery 
resources would occur from future operation under the Action Alternative as are described above
for the Proposed Action.   

Operating the Williams Fork Project according to the future hydrology under the Action 
Alternative would maintain the highly suitable flow and water quality conditions that currently 
exist in the Williams Fork River downstream from the reservoir and that would occur under the 
Proposed Action.  These conditions, including the 15-cfs minimum flow and the ramping rate 
guidelines proposed for future operations under both the Proposed Action and the Action 
Alternative, will protect the robust tailwater trout fishery that uses this river reach.  The addition 
of the small turbine-generator unit would not occur under the Action Alternative, and fish 
entrainment and mortality impacts are not an

NO-ACTION AL

No adverse impacts on fishery resources are anticipated from future operation of the 
Williams Fork Project under the No-Action Alternative.  The ramping rate guidelines proposed 
for future operations under both the Proposed Action and the Action Alternative would not be 
instituted because no new environmental protection, mitigation, or enhancement measures would 
be implemented under the No-Action Alternative.  The same effects on fishery resources would 

nder the No-Action Alternative as are described above for the Proposed Action, except 
that potential enhancements to downstream fisheries and public safety from the ramping rate 
guidelines would not occur.   

Operating the Williams Fork Project under the No-Action Alternative would maintain th
highly suitable flow and water quality conditions that currently exist in the Williams Fork Rive
downstream from the reservoir.  These conditions, including the 15-cfs minimum flow, will 
protect the robust tailwater trout fishery that uses this river reach.  As with the Proposed Action,
fish entrainment impacts are not anticipated under the No-Action Alternative.   
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4. Terrestrial Resources 

Affected Environment 

Vegetation 

The Williams Fork Project is located in Middle Park, one of several large mountain 
basins in Colorado.  The climate of Middle Park is characterized by long, cold winters and short, 
cool summers with low to moderate precipitation (BLM 1983).  Partial to full drought conditions 
occur frequently enough to be a baseline characteristic to which the native vegetation in Middle 
Park is adapted. 

 Emerick 1992).  Sagebrush shrublands generally occupy sites that are 
somewhat less dry than the grasslands, there excluding trees by competition (Mutel and Emerick 
1992).

 also 

sagebrush 
shrubland habitat.  This common habitat type covers most of the land surrounding the reservoir 
from the FERC project boundary to the reservoir's edge.  Mountain big sagebrush averaging 
approximately 3 feet high and upland grasses, including wheatgrasses, fescues, bluegrasses, 
indian  

ll 

 

ams Fork River canyon downstream from the dam support stands 
of juniper, blue spruce, and Douglas fir with tree canopy cover typically less than 20 percent.  

) 

re that appear to 
be the result of alluvial seepage from adjacent shallow hillsides or of seasonal inundation. 

The Williams Fork River immediately upstream of the reservoir meanders through a 
rather broad floodplain, and the vegetation of the associated riparian corridor contrasts 

The valley floor of Middle Park is dominated by steppe vegetation characterized by 
extensive mountain grasslands and large stands of sagebrush (BLM 1983).  Soil conditions, low 
precipitation, and cold temperatures make this area generally unfavorable for tree growth.  
Mountain grasslands occur in situations that are too dry for spruce and fir and too cold for 
ponderosa pine (Mutel and

  The few trees that are present occur on higher ground or rocky outcrops where coarser 
soils favor their establishment.  The grassland communities are dominated by grasses and also 
support a large number of forb species and scattered shrubs.  Sagebrush shrublands in Middle 
Park are dominated by mountain big sagebrush (Artemisia tridentata ssp. vaseyana), often in 
association with a number of other shrubs and a variety of grasses and forbs.  Middle Park
contains riparian ecosystems dominated by shrub willows.   

The area within and around the Williams Fork Project is dominated by upland 

rice grass, and needle-and-thread, constitute the primary vegetation.  These sagebrush
stands may include other shrubs such as rabbitbrush, antelope bitterbrush, and snowberry, as we
as a wide variety of subshrubs and native forbs.  This upland vegetation type is consistent with 
the dry, sandy soils of the area.    

The sagebrush stands occupying west-facing slopes of Cedar Ridge on the northeast side
of Williams Fork Reservoir include modest concentrations of juniper (aka "cedar"), and, the 
west-facing slopes of the Willi

Some sites along the south and west shores of Williams Fork Reservoir are areas of low 
relief typified by sagebrush uplands with a variable band of grasses (primarily smooth brome
extending downslope to the reservoir or, in some case, grading into emergent vegetation along 
the shore.  These meadows occupy somewhat moister sites of a subirrigated natu
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dramat brush habitat of area.  The riparian corridor supports a 
diverse community of emergent wetland vegetation, grasses, shrubs, and trees in intermingled 
willow s.  Although this important riparian habitat extends for several 
miles along the Williams Fork River upstream of the reservoir, only about 7 acres associated 

rvoir inlet actually occur within the FERC project boundary.  The riparian corridor 
below the reservoir is much narrower and is characterized by steep, rocky banks of the bedrock 
canyon

ent wetland vegetation at the reservoir inlet are the only established wetland 
areas adjacent to the reservoir shoreline and within the FERC project boundary.   

d 

e 

The BLM reports 287 species of terrestrial wildlife as occurring in the Kremmling 
Resour

 

04c).  The majority of the area within the FERC project 
boundary is dominated by upland sagebrush shrubland habitat.  This habitat is particularly 
import

 

Furthermore, northern portions of the area within the FERC project boundary, including Cedar 
Ridge,  

n 

ically with the common upland sage

 thickets and wet meadow

with the rese

 and by upland sagebrush habitat. 

A small wet meadow along the southern perimeter of the reservoir west of the Williams 
Fork River is supported by return flows from irrigated agriculture.  This meadow and the small 
amount of emerg

A noxious weed survey of the Williams Fork Project was conducted during the summer 
of 2003 to aid in identifying and assessing potential resource risks associated with continue
operation of the Williams Fork Project (Steigers 2004b).  Noxious weed populations were 
delineated and mapped using GPS technology (Figure 14).  As a whole, the Williams Fork 
Project supports well-developed native sagebrush/grassland vegetation that is largely free of 
weeds.  However, noxious weeds and common weeds were encountered at disturbed areas, 
including public access sites, in specific moist, grassy areas and wet meadow habitat types at th
Project, and on spoil piles related to ongoing erosion control activities at the Project.     

Wildlife 

ce Area (Middle Park and North Park), including 220 birds, 60 mammals, 7 amphibians, 
and 1 reptile (BLM 1983).  A list of species that use the area within the Williams Fork FERC 
project boundary and the surrounding area is provided in Table 8, below.  This list is based on
documented wildlife observations and on information provided by the CDOW. 

A wildlife habitat survey of the Williams Fork Project was conducted during the summer 
of 2003 to aid in assessing potential resource risks associated with continued operation of the 
Williams Fork Project (Steigers 20

ant to wintering mule deer and elk, as it provides browse during seasons when forage for 
these species is not available in their high-elevation summer ranges.  Cedar Ridge is a known
migration route for wintering mule deer and elk, and the entire area around the Williams Fork 
Reservoir is designated as winter range for both mule deer and elk (Figures 15 and 16).  

 are designated as severe winter range for both species.  Severe winter range is essential to
herd sustenance during winters with unusually heavy and prolonged snow conditions when 
adjacent winter range resources are unavailable or inaccessible.  The CDOW manages the regio
in which the Williams Fork Project is located as big game habitat.   
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Figure 14. Williams Fork Project Noxious Weed Site Map 
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Table 8. Wildlife Use of the Area in and around the Williams Fork Project 
 

Common Name Scientific Name Species Use 
Mule Deer Odocoileus hemionus Throughout Williams

as winter range, Cedar Ridge serves 
as a migration route 

 Fork Project 

Elk Cervus elaphus Throughout Williams
as winter range, Cedar Ridge serves 
as a migration route 

 Fork Project 

Pronghorn Antelope Antilocapra americana Throughout Williams
upland sagebrush habitat 

 Fork Project 

Sage Grouse Centrocercus urophasianus Individuals periodically observed 
within the FERC project boundary, 
three leks are located 1-4 m
reservoir 

iles from 

Bald Eagle Haliaeetus leucocephalus Winter range located along 
Williams Fork River do
from reservoir and Colorado River 
riparian corridors 

wnstream 

Richardson Ground 
Squirrel 

Spermophilus richardsonii Throughout Williams Fork Project 

Mountain Lion Felis concolor Individuals observed in region 
Bobcat Lynx rufus Individuals observed in region 
Black Bear Ursus americanus Individuals observed in region 
River Otter Lutra Canadensis Individuals observed in region, 

upstream of reservoir in W
Fork River 

illiams 

Beaver Castor canadensis Individuals observed in region, 
upstream of reservoir in W
Fork River 

illiams 

Mink Mustela vison Individuals observed in region 
 

Other wildlife species supported by the sagebrush habitat include pronghorn antelope, 
small mammals, and birds, including sage grouse. Small mammals commonly associated with 
the sagebrush community are the masked and wandering shrew, whitetail jackrabbit, 
Richardson’s ground squirrel, and northern pocket gopher.  Migratory songbirds that are fairly 
common within the sagebrush mountain grassland are the mountain bluebird, Virginia’s warbler, 
western meadowlark, and lark bunting. 

Sage grouse, which have been identified by CDOW as a declining species, depend almost 
entirely on the sagebrush ecosystem for successful breeding, nesting, and wi
occupy the region surrounding the Williams Fork Project, and potentially suitable brood and 
production areas occur nearby.  Three sage grouse leks (communal display grounds) have been 
identified between 1 and 4 miles from the Williams Fork Reservoir.  Although suitabl

nter survival.  They 

e sage 
grouse habitat exists within the FERC project boundary, there have been few observations of  
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Figure 16. Elk Winter Range Map for Vicinity of Williams Fork Project (CDOW-NDIS). 
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sage grouse using these habitats.  These observations are limited to sage grouse feeding on 
emergent vegetation along the shoreline during times of low reservoir water levels. 

varia
m

s Fork River downstream from the dam is discussed in Section V.C.5 

Environmental Impacts 

PROPOSED ACTION 

Only very minor impacts on vegetation or wildlife resources related to the continued 
illiams Fork Project are anticipated under the Proposed Action.  Minimal 

oval of vegetation will take place in association with the minor reconfiguration of the east-
pground, but this will occur at sites within the campground facility that have already 

inated by weeds, and do not possess any particular value as wildlife 
lated to archaeological site recovery work (see Section V.C.7) 

quent erosion control efforts (see Section V.C.1) in the same general area will result 
oval of a small amount of native vegetation and potential wildlife habitat.  These areas will 

ed and revegetated in conjunction with final site restoration associated with the 
trol work.  The reclaimed area is expected to provide a higher habitat value for 

an the area currently provides. Measures to limit excessive development of informal 
reline recreation sites (see Section V.C.8) will protect and enhance native 

tion and wildlife habitat elements and preserve the natural qualities of the Project. 

Denver Water is or will be addressing a number of ongoing conditions resulting from past 

Two species of noxious weeds encountered at the Williams Fork Project (Canada thistle 
de and peninsula campground/boat launch sites, 

musk thistle) occur at these facilities at 
f these access sites also support a variety of common weeds.  The 

creation sites is related to removal of native vegetation and 
disturbance of soils associated with the high degree of pedestrian and vehicular use of these sites.  

ith the presence of these noxious weeds is primarily to the quality 
s in terms of public enjoyment and aesthetics.  An attendant resource risk is the 

ese weeds by seed from these sites to other currently disturbed sites or 
ay be disturbed in the future. 
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The riparian corridor of the Williams Fork River upstream of the reservoir provides 
tion from the common upland sagebrush habitat in the form of willow thickets and wet 

eadows.  This habitat supports deer, elk, river otter, beaver, and a variety of bird life.   

Excellent habitat for a wide variety of waterfowl and shorebirds is provided by the 
various aquatic habitats of Middle Park.  Waterfowl, including geese, pelicans, and many species 
of ducks, and wading birds, including great blue heron and black-crowned night heron, are 
seasonally present at Williams Fork Reservoir.  During the fall of 2001, the CDOW observed 27 
greater sandhill cranes along the reservoir shoreline west of the inlet area.  Ospreys are also 
known to occur at the reservoir.  Bald eagles' use of the Williams Fork Reservoir and the 
William

operation of the W
rem
side cam
been developed, are dom
habitat.  In addition, activities re
and to subse
in rem
be reclaim
erosion con
wildlife th
roads and dispersed sho
vegeta

and current operation of the Project, as follows.   

Noxious Weeds 

and yellow toadflax) are abundant at the east-si
and two other noxious weed species (houndstongue and 
low frequencies.  Both o
occurrence of weeds at these re

The resource risk associated w
of these site
potential for spread of th
to other sites that m



 

Denver Water has developed a program for controlling noxious weeds at Williams F
Project public access sites.  Noxious weed infestations will initially be treated with s

ork 
elective 

broadleaf herbicides to preserve as much of the associated non-target vegetation and, thus, soil 
cover, y.  

ct 
revegetation work in areas that are particularly

inlet 
f the campground 

site for ection V.C.8). 

ct caretaker staff is trained and certified to apply herbicides.  
Having certified applicators on site throughout the growing season allows for site-specific weed 
control

n 

t its 

 
doubtless huge seed reservoir in local and regional 

lonization of sites with moisture regimes 
da thistle, attempts to exclude it from such sites would likely prove to be futile.  
xclude Canada thistles from these range and meadow communities is proposed.  

Howev
 

ated 

as possible.  Treated areas will be re-evaluated periodically and re-treated as necessar
For example, heavily infested areas may need to be treated more than once due to long-lived 
propagules of some species or to large seed reserves in the soil.  Denver Water will condu

 susceptible to erosion of bare soils and to 
reinvasion by the same or other weed species.  Decisions about also controlling common weeds 
at these sites will consider tradeoffs between making the sites as weed-free as possible and 
maintaining the soil cover and soil stabilization functions currently provided by such species.  
This is especially true for the reservoir inlet campground located at the entrance of the Williams 
Fork River to Williams Fork Reservoir, which, although it supports no noxious weeds, is 
populated by a diverse community of common weeds.  The weed problem at the reservoir 
will be addressed in the course of the proposed rehabilitation and conversion o

 day-use access only (see S

The Williams Fork Proje

 decisions to be made in a timely manner and for weed control activities to take place 
during the appropriate season and under appropriate weather conditions.  Herbicide applicatio
protocols necessary to protect public health will be implemented when treating these public 
access sites.  

The largest colonies of Canada thistle encountered at the Williams Fork Project do not 
seem to be the result of site disturbance but rather to the invasion of healthy native range or 
meadow communities in response to a favorable moisture regime.  These sites are not heavily 
used by recreationists or even probably observed very often by the public, and so the presence of 
Canada thistle does not currently pose a resource risk in that sense or, consequently, warran
control at these sites.   

The potential for spread of Canada thistle from these sites by seed is an attendant resource 
risk.  However, given the enormously wide distribution of this cosmopolitan weed and the

soils, the additional contribution of seed from 
these few sites at the Williams Fork Project is probably not significant.  Furthermore, if this type 
of infestation is, in fact, simply an opportunistic co
favorable to Cana
No treatment to e

er, Denver Water will periodically re-evaluate these weed populations with respect to 
their size and concurrent or potential future resource risk and, based on results, reassess the need
for and/or likelihood of success of implementing weed control measures at these sites.         

During scoping, the potential for noxious weed growth on existing spoil piles associ
with erosion control work along the southeast shore of Williams Fork Reservoir and the need for 
control measures were mentioned as potential issues by an adjacent landowner.  These spoil piles 
were surveyed during the noxious weed survey, and no noxious weeds were encountered.  
However, a wide variety of common weeds, including pennycress, lambsquarters, 
tumblemustard, Russian thistle, mullein, kochia, pigweed, creeping knotweed, foxtail, and 
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others, s 

ll 
ous 

the 
us 

 

of the 
 

populations.  Final disposal of the spoil piles and revegetation of the affected area (see Section 
V.C.1)

d 
 Denver Water is a signatory to the plan and voluntarily manages its property 

surroun  

RNATIVE 

 
same m

 

 has colonized these two long piles and the roadway between them.  These common weed
actually constitute most of what little vegetative cover the spoil piles currently support.   

Until the spoil piles are disposed of as described in Section V.C.1, the existing weeds wi
be left in place to provide whatever soil-stabilizing benefit they can.  The Grand County Noxi
Weed Supervisor has recommended that any new spoil piles be stabilized and revegetated at 
time of their creation so that they do not become a medium for the establishment of noxio
weeds (Sumerlin 2003).  Under certain circumstances in which revegetation cannot be timely 
accomplished, [pre-emergent] herbicides were recommended.  This is a less-preferable 
alternative from a resource standpoint because it would allow for ongoing erosion of bare soils.

Denver Water's proposed noxious weed control measures will improve the quality 
Williams Fork Project campground/boat launch areas and, thus, the quality of visitors' recreation
experience.  It will also reduce the potential for these weeds to spread to other disturbed sites.  
Periodic inspections and treatment will guard against reinvasion or expansion of existing 

 will minimize the potential for noxious weed invasion at this site.   

Sage Grouse  
 

The CDOW has developed the Middle Park Sage Grouse Conservation Plan (CDOW 
2001a), a plan that encourages habitat conservation management for sage grouse on public an
private lands. 

ding Williams Fork Reservoir in accordance with the plan.  Denver Water will continue
to participate in the plan and will attempt to manage its property within the FERC project 
boundary consistent with the plan.  This will help preserve suitable habitat for this declining 
species in an area that is near currently occupied sage grouse habitat and contiguous to other 
potentially suitable brood and production areas.   

ACTION ALTE

Only minor impacts to terrestrial resources are anticipated from future operation of the 
Williams Fork Project under the Action Alternative, and these are the same as described for the 
Proposed Action.  Small amounts of low-value vegetation will necessarily be removed in the 
course of adding facilities in the east-side campground, and small amounts of native vegetation 
and potential wildlife habitat will be removed by archaeological site recovery work and by 
subsequent erosion control efforts.  These areas will be reclaimed and revegetated in conjunction 
with final site restoration and are expected to enhance wildlife values.   

Measures to address a number of ongoing conditions resulting from past and current 
operation of the Williams Fork Project will be addressed under the Action Alternative in the

anner as described for the Proposed Action, including controlling noxious weeds at 
public access sites and disposing of the existing spoil piles and revegetating the affected area.  
These and a number of recreation enhancement measures, including converting the reservoir 
inlet campground site for day-use access only and limiting proliferation of informal roads and 
dispersed shoreline recreation sites, will protect and enhance native vegetation and wildlife
habitat resources at the Project. 
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Denver Water will also continue to participate in the Middle Park Sage Grouse 
Conservation Plan under the Action Alternative. 

NO-ACTION ALTERNATIVE 

Minor impacts to terrestrial resources are anticipated from future operation of the 
Williams Fork Project under the No-Action Alternative, and these are much the same as 
described for the Proposed Action.  Denver Water would likely complete the erosion control 
work along the southeastern shoreline of the reservoir because this work was initiated as
necessary project maintenance tasks under the existing license.  In order to resume the erosion 

 

control work, the archaeological site recovery work necessary to clear this area for construction 
activity  

 
ement measures 

would be implemented under the No-Action Alternative.  The level of enhancements to Williams 
restrial resources will be less under the No-Action Alternative than under the 

roposed Action or the Action Alternative.  Measures to protect and enhance native vegetation 
and wi

d 

ndangered Species 

 

utii); 

k chub (Gila cypha), and 
bonytail chub (Gila elegans) (USFWS 2004).   

ch 

 (erosion control work) will also need to be completed (see Section V.C.7).  Both projects
will result in the removal of small amounts of native vegetation and potential wildlife habitat.  
These areas will be reclaimed and revegetated in conjunction with final site restoration.   

No impacts to Williams Fork Project terrestrial resources would occur from campground
renovation because no new environmental protection, mitigation, or enhanc

Fork Project ter
P

ldlife habitat resources at the Project will not be implemented under the No-Action 
Alternative, including controlling noxious weeds at public access sites, converting the reservoir 
inlet campground site for day-use access only, and limiting proliferation of informal roads an
dispersed shoreline recreation sites.   

Denver Water would continue to participate in the Middle Park Sage Grouse 
Conservation Plan under the No-Action Alternative as part of continued operation under the 
terms and conditions of the existing license. 

5. Threatened and E

Affected Environment 

The USFWS has indicated that six species federally listed as threatened or endangered
might occur in the Williams Fork Project area or might be affected by project operations 
(USFWS 2004).  These species include one plant, Osterhout milk vetch (Astragalus osterho
one bird, the bald eagle (Haliaeetus leucocephalus); and four fish species, Colorado pikeminnow 
(Ptychocheilus lucius), razorback sucker (Xyrauchen texanus), humpbac

The USFWS also mentioned the boreal toad (Bufo boreas boreas) as a potentially 
sensitive candidate for federal listing as threatened or endangered (USFWS 2004).  While su
species have no legal protection under the ESA, the USFWS prefers that project impacts to 
candidate species be considered in case they are proposed or listed in the future.  There are 
currently no species proposed for listing in Colorado.  
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Osterh

Osterhout milk vetch is a member of the pea family that is federally listed as endangered.  
It is en nty, mostly a single creek drainage, and, for that 
reason, it is considered critically imperiled in the state and globally (NatureServe 2003, 
Spackm d on 

 the 
ut 

ortant 
wintering habitat.  The Colorado River near the Williams Fork Project has a well-developed 
riparia

am 
d 

ald 
  

lorado River.  In 1998 and 1999 (the only 2 years for 
which the Williams Fork River downstream from the dam was surveyed), one bald eagle and two 
bald ea

lorado River and the lower Williams Fork River, 
the immediate vicinity of the Williams Fork Reservoir is dominated by upland sagebrush habitat, 
with no tab s have been observed using 
Williams Fork Reservoir itself or the area within the FERC project boundary, which is consistent 
with the lack of suitable perch trees around the reservoir and the low potential for open-water 
foraging conditions at the reservoir during the winter. 

water depletions to the Colorado River and its 
tributaries (USFWS 2004).   

e 
bitat 
n 

eam to Rifle, Colorado.  The designated 
critical habitat includes the so-called "15-Mile Reach," which is not only considered to provide 
extremely important spawning and adult habitats for these species but has also been determined 

out Milk Vetch 

demic to a small area in Grand Cou

an et al. 1997, USFWS 1992).  It is restricted to soils high in selenium and is foun
barren badlands in clay soils derived from shales.  No necessary badlands habitat exists in
immediate vicinity of the Williams Fork Project, and no individuals or populations of Osterho
milk vetch are known to occur there. 

Bald Eagle 

The bald eagle is federally listed as a threatened species, and the riparian corridor 
associated with reaches of the Colorado River near the Williams Fork Project provide imp

n floodplain supporting many large, mature and over-mature cottonwoods that can serve 
as perch trees for foraging in the Colorado River.  Stands of coniferous trees that occupy the 
steep hillside south of the river may provide roosting habitat.  The CDOW believes that the 
concentration of bald eagles in the riparian corridor of the Colorado River immediately upstre
and downstream from its confluence with the Williams Fork River is among the highest observe
in Colorado (Steigers 2004c).  From 1997 through 2003, an average of approximately 13 b
eagles was observed annually along the Colorado River reach nearest the Williams Fork Project.
Bald eagles have also been observed along the Williams Fork River north (downstream) of the 
reservoir between the dam and the Co

gles, respectively, were observed in that reach.   

In contrast to the habitats along the Co

 sui le perch trees to use for foraging.  No individual

Fish 

The Colorado pikeminnow, razorback sucker, humpback chub, and bonytail chub are 
federally listed as endangered.  The USFWS believes that major causes of the decline of these 
species include the effect of impoundments and 

The current ranges of the Colorado pikeminnow and the razorback sucker extend from th
upper end of Lake Powell upstream in the Colorado River to Palisade, Colorado.  Critical ha
for these species has been designated within the 100-year floodplain of the Colorado River i
this reach and for another approximately 50 miles upstr

Williams Fork Reservoir Hydroelectric Project  Denver Water 
Preliminary Draft Environmental Assessment  December 2004 

74



 

by the USFWS to be affected by water depletions more than any other reach of the Colorado 
River.  Many of the recovery actions associated with the Colorado River endangered fish target 
the 15-

w or 

on 

bitat for both of these species has been designated in two 
Colorado River reaches in Utah.  Williams Fork Reservoir is approximately 175 miles upstream 

 Canyon and approximately 240 upstream of Black Rocks.  No suitable habitat for 
the humpback chub or the bonytail chub occurs in Grand County. 

 
, 

eal 

fir forests required as boreal toad 
habitat.  No observations of this species have been documented at the reservoir or in the 
immed

Lynx canadensis), the 
-billed cuckoo (Coccyzus americanus), and Penland beardtongue (Penstemon penlandii).  

However, the Williams Fork Project does not include habitat necessary to support any of these 
three s ed 

an habitat for nesting (66 Federal Register 38611-38626).  Penland 
beardtongue (endangered) occurs only along Troublesome Creek in Grand County (54 Federal 
Registe

 

Mile Reach.  Williams Fork Reservoir is approximately 150 miles upstream of the 
designated critical habitat for these species.  No suitable habitat for the Colorado pikeminno
the razorback sucker occurs in Grand County. 

The current ranges of the humpback chub and the bonytail chub extend as far upstream 
the Colorado River as De Beque Canyon, Colorado, and as far upstream as Black Rocks, Utah 
(near Moab), respectively.  Critical ha

of De Beque

Boreal Toad 

The boreal toad is currently listed as a candidate species.  The southern Rocky Mountain
boreal toad occupies forest habitats between approximately 7,500 and 12,000 feet in Colorado
southeast Wyoming, and north-central New Mexico.  During the course of a single year, bor
toads occupy three different types of habitat: breeding ponds, summer range, and overwinter 
refugia.  All three of these habitats occur within lodegpole pine or spruce-fir forests.  
Distribution is restricted to areas with suitable breeding habitat in lodgepole pine, spruce-fir 
forests, and alpine meadows.  Breeding takes place in shallow, quiet water in lakes, marshes, 
bogs, ponds, and wet meadows (USFWS 2001).   

Although the boreal toad is known to occur in Grand County, the Williams Fork Project 
and vicinity do not support the lodgepole pine or spruce-

iate area. 

Other Species 

Although not identified by USFWS as occurring within the influence of the Williams 
Fork Project, three other federally listed species either occur in Grand County or have historical 
ranges that include Grand County.  These species are the Canada lynx (
yellow

pecies.  Canada lynx (threatened) requires specific habitat characteristics often associat
with boreal forests (Quinn and Parker 1987), including a cold and moist climate and a 
predominance of spruce and fir trees.  The yellow-billed cuckoo (candidate for federal listing) 
requires large blocks of ripari

r 29658-26663).   

Species on the State of Colorado endangered species list that might occur in the project
area include the western burrowing owl (Speotyto cunicularia) (state-listed as threatened).  This 
species usually nests in prairie dog towns.  It is not known to occur at or in the immediate 
vicinity of the Williams Fork Project, nor is there suitable habitat for it there. 
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Environmental Impacts 

PROPOSED ACTION 

Denver Water has initiated informal ESA, Section 7 consultation with the USFWS, 
including development of a BA to assess potential impacts of the Williams Fork Project (Steigers 
2004e)

out milk vetch are 
 observations of this species have been documented at or near the Williams Fork 
ore, continued operation of the Williams Fork Project will have no effect on 

Osterh

ork 

at, 
ith Williams Fork Project may impact prey fish 

species  

WS has identified instream flows, physical habitat, and the biological 
the primary constituent elements of critical habitat for the endangered Colorado 

pikemi

 the Williams Fork Project are considered to be 
"contin

s Fork Project 

 on federally listed species.  The draft BA has been submitted to USFWS, and the 
following discussions summarize the findings of the BA 

Osterhout Milk Vetch 

 Suitable habitats for Osterhout milk vetch do not occur at or in the immediate vicinity of 
the Williams Fork Project.  The badlands necessary to support the Osterh
lacking, and no
Project.  Theref

out milk vetch. 

Bald Eagle 

Williams Fork Reservoir does not provide either suitable perch trees or open-water winter 
foraging conditions for bald eagles, and bald eagles have not been observed using Williams F
Reservoir or the area within the FERC project boundary.  However, bald eagles do use the 
downstream Williams Fork River and the Colorado River riparian corridors as wintering habit
and depletions to the Colorado River associated w

 in the Colorado River.  For this reason, the Williams Fork Project "may affect, but is not
likely to adversely affect" bald eagles. 

Fish 

The USF
environment as 

nnow, razorback sucker, humpback chub, and bonytail chub.  Physical habitat and the 
biological environment are site-specific features of the critical habitats designated for these 
species far downstream from the Williams Fork Project and would not be affected by Williams 
Fork Project.  However, the Project would cause depletions to Colorado River system 
streamflows, and this aspect of project operations could have an effect on these federally listed 
fish species.   

Denver Water has quantified Williams Fork Project depletions to the Colorado River 
system.  Under full-use operation of the Williams Fork Project, net depletions will total 27,475 
acre-feet annually, including evaporation from Williams Fork Reservoir and consideration of 
other diversion facilities for which the Project provides replacement water.    All water 
depletions attributable to operation of

uing, historical depletions" for purposes of Section 7 consultation under the ESA. 

The 1999 Programmatic Biological Opinion found that depletions to the Colorado River 
would adversely impact the four federally endangered fish species in the Colorado River 
(USFWS 1999).  Therefore, the BA concluded that future operation of the William
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"may affect, and likely will adversely affect" individuals, populations, and critical habitats of the 
Colorado pikeminnow, razorback sucker, humpback chub, and bonytail chub. 

Denver Water has entered into a Recovery Agreement with the USFWS that provides for 
mitigat

 
Species in the Upper Colorado River 

entation of specific recovery elements in the program.  
very Agreement, Section 7 consultation under the ESA for depletion 

effects
 

 Agreement, the USFWS agreed that implementation of the recovery 
he 1999 Programmatic Biological Opinion would avoid the likelihood of jeopardy 

odification of critical habitats under Section 7 of the ESA for depletion impacts 
caused

Cumulative Impacts

ion of effects on the four federally endangered fish species, pursuant to Section 7 of the 
ESA, of all of Denver Water’s historical depletions to the upper Colorado River (USFWS 2000).  
Under the Recovery Agreement, Denver Water has committed to generally supporting the
Recovery Implementation Program for Endangered Fish 
Basin (USFWS 1987), including implem
By having a signed Reco

 from the Williams Fork Project is governed by the Final Programmatic Biological 
Opinion for Bureau of Reclamation's Operations and Depletions, Other Depletions, and Funding
and Implementation of Recovery Program Actions in the Upper Colorado River above the 
Gunnison River (1999 Programmatic Biological Opinion) (USFWS 1999).     

In the Recovery
elements of t
and adverse m

 by Denver’s water facilities.  USFWS also agreed that, except as provided in the 1999 
Programmatic Biological Opinion, no other measure or action would be required or imposed on 
Denver Water regarding its water facilities’ depletion impacts or other impacts covered by the 
1999 Programmatic Biological Opinion.   

Therefore, implementation of the Colorado River Recovery Program, which Denver 
Water has agreed to support under the Recovery Agreement, will provide mitigation for impacts 
to the four endangered fish species.  

   

 
 

 
ndangered Fish Species in the Upper Colorado River Basin (USFWS 1987) 

throug

 of the 
 

observ

Colorado River instream flows are among the primary constituent elements of designated 
critical habitat for the endangered Colorado pikeminnow, razorback sucker, humpback chub, and
bonytail chub.  Colorado River water depletions are cumulative adverse impacts shared among
the many existing and proposed projects upstream of the designated critical habitats that 
consumptively use Colorado River or divert it elsewhere.  The Williams Fork Project will 
continue to contribute to these cumulative adverse impacts.  These impacts to endangered fish 
critical habitats are mitigated in part by Denver Water's support of the Recovery Implementation
Program for E

h its Recovery Agreement with the USFWS, including implementation of specific 
recovery elements in the program.    

Boreal Toad 

Suitable habitats for the boreal toad do not occur at or in the immediate vicinity
Williams Fork Project.  The forest types required as boreal toad habitat are lacking, and no

ations of this species have been documented at or near the Williams Fork Project.   
Therefore, the continued operation of the Williams Fork Project will have no effect on the boreal 
toad. 
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Other Species 

Suitable habitats for Canada lynx, the yellow-billed cuckoo, Penland beardtongue, and 
the we

s 

 soils 

f 
d Colorado 

River f as 

rback sucker, humpback chub, and bonytail chub and 
"may affect, but is not likely to adversely affect" bald eagles.  Other federally listed threatened 
and en

ction, the likelihood of jeopardy and adverse modification of 
critical habitats under Section 7 of the ESA for water depletion impacts are avoided through 
Denve

 

tes 
e 

native. 

Scenic Resources 

ncient 

ape, creating canyons, isolated peaks, rocky outcrops, rounded hillsides, flat valleys, and 

stern burrowing owl do not occur at or in the immediate vicinity of the Williams Fork 
Project.  The boreal forests necessary to support the Canada lynx are lacking, as are large block
of riparian habitat required by the yellow-billed cuckoo for nesting and prairie dog towns with 
which burrowing owls are often associated.  Penland beardtongue is only found on unusual
that occur at some distance from the Project.  No observations of these species have been 
documented at or near the Williams Fork Project.  Therefore, continued operation of the 
Williams Fork Project would not have an effect on these species. 

ACTION ALTERNATIVE 

Water depletions to Colorado River system streamflows constitute the only aspect o
Williams Fork Project operations that could have an effect on the four federally liste

ish species.  Depletions could also affect fish species in the Colorado River that serve 
prey for bald eagles that use the downstream Williams Fork River and the Colorado River 
riparian corridors as wintering habitat.  The same depletion-related impacts predicted for the 
Proposed Action would also be predicted for operation of the Williams Fork Project under the 
Action Alternative.  That is, future operation of the Williams Fork Project under the Action 
Alternative "may affect, and likely will adversely affect" individuals, populations, and critical 
habitats of the Colorado pikeminnow, razo

dangered species and candidates for listing would not be affected by operation of the 
Williams Fork Project under the Action Alternative because no suitable habitat for them occurs 
there. 

As with the Proposed A

r Water's participation in implementation of the recovery elements of the 1999 
Programmatic Biological Opinion.   

NO-ACTION ALTERNATIVE 

Because the same hydrology for future operation of the Williams Fork Project under the
Proposed Action would also apply to its operation under the No-Action Alternative, the 
depletion-related impacts on federally listed threatened and endangered species and candida
for listing of the No-Action Alternative would be identical to those described above for th
Proposed Action and the Action Alter

6. 

Affected Environment 

Middle Park as a whole is a broad mountain basin of diverse landscape features.  A
geological activity and climatic conditions have alternately built up and weathered down the 
landsc
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waterways (BLM 1983).  Many of the more dramatic landscapes occur along the Colorado River, 
from the dark, steep-walled Byers Canyon to the east and Gore Canyon to the west to the barren 
badlan y 

is 

 

olling 
the landscape surrounding 

Williams Fork Reservoir.  Around the south and west sides of the reservoir, the uniform bright 
green o s with the grey-green of the ubiquitous sagebrush.  From 
the county road that follows close to the south 

t-
 the 

m 

Williams Fork Dam is an evident human-made feature on the natural landscape.  
Howev

e 
re, from 

s, the dam is obscured from view by intervening 
topography.  The only other perm an-made features associated with the Project are the 
two mi at launch areas on the east and west shores of the 
reservoir and the other sm

ch of Williams Fork Dam looms imposingly above.  
Farther dow vista of sagebrush hillsides and sloping rock 
outcrops, with the Colorado River floodplain and riparian corridor in the distance to the north.  
However, this entire area, as well as the northwest side of the reservoir, is closed to public 
vehicular access and so is only seen by Denver Water employees and the occasional hiker or 
stream

t 
 

ds that rise above the town of Kremmling.  In many of these areas, the river is bordered b
large cottonwood trees, and, where the river runs through a broad floodplain, the valley floor 
occupied by large hay meadows.  In the northwest, isolated mountain peaks present rocky south 
faces and forested north faces.  Various components of this scenery may be observed by visitors
traveling to Williams Fork Reservoir.   

However, the predominant character of this large intermountain basin is of open, r
terrain covered with grass and sagebrush, and this is the nature of 

f cultivated hay fields contrast
and west shores of the reservoir, the scenic 

character of the immediate area is dominated by the reservoir itself in the foreground, with the 
surrounding sagebrush-covered hills to the east constituting the middleground and horizon.  On 
Cedar Ridge, which forms the northern one-third to one-half of this vista, the sagebrush 
shrubland is dotted with scattered juniper trees.   

From the east, Williams Fork Reservoir can be seen only from the access road to the eas
side campground/boat launch area, by recreationists using that area or hiking along or above
eastern shoreline, or from the few private residences on the terrace above the southeast shore.  
From the east side, the scenic character of the area is also dominated by the reservoir in the 
foreground, with low sagebrush- and aspen-covered hills in the middleground above the west 
shore and dark, forested mountains on the western horizon.  The reservoir cannot be seen fro
the county road east of the Williams Fork Project because of the intervening hills. 

er, the level of intrusion is generally low because of the nature of the dam structure, 
topography, and access.  Because freeboard is only a few feet at the normal pool elevation, th
dam is barely visible from most sites around the reservoir most of the year.  Furthermo
virtually the entire east and south side

anent hum
nimally developed campground/bo

all campground at the reservoir inlet.  Their presence is evident 
primarily to recreationists using them.   

Below the dam, the Williams Fork River cuts through the bedrock, forming a deep 
canyon between the gentle east-facing sagebrush slope and the steeper west-facing conifer-
covered ridge.  From this side, the concrete ar

n the river, the valley opens up to a 

 fisherman.  

Views of Williams Fork Project facilities, including the reservoir, are limited.  No projec
facilities are visible from federal or state highways, and views of the reservoir from county roads
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are mainly limited to those from the south and west sides.  Viewers would primarily be 
recreationists visiting Williams Fork Reservoir, recreationists (e.g., hunters and fishermen) 
accessing the upper reaches of the Williams Fork River valley upstream of the Project, and rural 
residents of the surrounding area.  Recreation pressure at the Project is high only during June, 
July, and August, moderate during April, May, and September, and low during the remaining six
winter months (see V.C.8).  For these reasons, the sensitivity of the Project 's visual resources is 
considered to be low.   

 

 

so provide enhancement 
of scen

g 

graphic 
contras ervoir, 

acent 

l 

e restoration efforts will remove an evident man-made 
intrusio re 

use 
tion facilities has resulted in the removal of native vegetation, disturbance 

and co

The high visual quality of the Williams Fork Project has been maintained by Denver 
Water's land management practices, especially the low level of development of formal access
sites and camping areas.   

Environmental Impacts 

PROPOSED ACTION 

The following discussion includes a number of issues that have been addressed in other 
sections of the PDEA.  Measures to protect native soils and vegetation al

ic resources at the Williams Fork Project, as discussed below. 

Man-Made Intrusion on Scenic Quality 

Two long ridges of spoil material created in the process of Denver Water's implementin
shoreline erosion control measures (see Section V.C.1) are visible along the top of the terrace 
bordering the southeast side of the reservoir.  These spoil piles are barren except for sparse 
colonization by common weeds and native plants, and they present an evident topo

t with their surroundings.  They can be seen by boaters on the south end of the res
by campers using the east-side campground/boat launch area, and by the residents of the adj
private property.     

The erosion control effort is in temporary hiatus pending completion of archaeological 
site recovery of a recently discovered cultural resources site (see Section V.C.7).  Denver Water 
intends to resume erosion control activities during the spring/summer of 2005.  Following 
completion of the erosion control work, Denver Water will dispose of the spoil piles and wil
reclaim and revegetate the areas disturbed by the erosion control activities and by the 
archaeological site recovery work.  Thes

n on the scenic quality of the Williams Fork Project and will return the area to a mo
natural condition. 

Overuse of Public Access Areas 

Denver Water's general "hands-off" policy regarding recreation activity at the Williams 
Fork Project has in some cases resulted in some degradation of recreation facilities and 
landscapes that has affected their scenic quality.  The high degree of pedestrian and vehicular 
of developed recrea

mpaction of soils, and establishment of common and noxious weeds, all of which 
adversely impact the scenic quality of these access sites.  Denver Water has developed a program 
for controlling noxious weeds at these Williams Fork Project public access sites and will also 
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undertake, as needed, localized revegetation activities to restore vegetative cover, minim
erosion of bare soils, and prevent reinvasion of these areas by weeds (see Section V.C.4).  T
actions will improve the visual quality of the Williams Fork Project public access areas.   

Dispersed Vehicular Access 

Proliferation of d
which is especially evident south of the pe

ize 
hese 

ispersed vehicular access to the shoreline for fishing and camping, 
ninsula campground/boat launch, has resulted in 

gullyin

 limit further encroachment on undisturbed sites, along with 
informational signs encouraging responsible use and protection of Williams Fork Project 
resourc V.C.8).  These actions will protect and enhance Williams Fork 
Project scenic qualities by preventing impacts to soils, native vegetation, wildlife habitats, and 
landsca

described above for the 
Proposed Action are each the result of current and/or ongoing project-related activities, i.e., man-

ccess areas (ongoing), and 
dispersed vehicular access (ongoing).  The t

sed 

 ALTERNATIVE 

roject 

shoreline 

s 
ould persist in the future.  The adverse impact on future scenic quality at the 

iderably greater than under the Proposed Action or the 

as: 

g and soil erosion and, thus, localized deterioration of scenic quality.  Denver Water 
proposes to implement a program of selective closures designed to curtail existing upland 
erosion and to moderate or

es (see Section V.C.1 and 

pes.   

ACTION ALTERNATIVE 

The potential impacts on Williams Fork Project scenic quality 

made intrusion on scenic quality (current), overuse of public a
ype and magnitude of these impacts are tied 

specifically to the land management and land use practices that would be implemented in the 
future.  Under the Action Alternative, Denver Water would implement the same land use 
practices and offer each of mitigation/enhancement measures discussed above for the Propo
Action, and so the impact on scenic quality under the Action Alternative would be identical to 
the impact on scenic quality under the Proposed Action.   

NO-ACTION

As discussed for the Action Alternative, potential future impacts on scenic quality at the 
Williams Fork Project are the result of current or ongoing project-related activities.  Measures to 
protect and enhance soils and native vegetation and, consequently, scenic resources at the P
would not be implemented under the No-Action Alternative, including controlling noxious 
weeds at public access sites and limiting proliferation of informal roads and dispersed 
recreation sites.  Because no new environmental protection, mitigation, or enhancement 
measures would be implemented under the No-Action Alternative, current and ongoing impact
on scenic quality w
Williams Fork Project would be cons
Action Alternative.    

7. Cultural Resources 

Affected Environment 

 The prehistoric record in the northern Colorado River Basin is divided into four er
Paleoindian, Archaic, Formative, and Protohistoric, spanning the periods from about 13,400 BP 
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to AD 1881.  The oldest period, the Paleoindian Era (about 13,400 BP to about 7500 BP), wa
time of small, highly mobile groups that focused on large mammal (mostly extinct megafauna) 
procurement and of inter-regional consistency in settlement and subsistence patterns.  With

s a 

in the 
Paleaoindian Era, the Clovis, Goshen, Folsom, and Foothill-Mountain Traditions may be 

types or complexes. 

ange 

 is a  
lace 

vidence 
ort-

The Formative Era (1950 BP to 650 BP or AD 1 to 1300) in Middle Park is characterized 
as a non-horticultural adaptation in the mountainous regions of the northern Colorado River 
Basin.  The results of archaeological investigations suggest an increase in the human population, 

 

rrow 
 

 end of 
 

 
 arrow points to side-notched and 

unnotched arrow points, commonly identified as Desert Side-Notched and Cottonwood 
Triang cupants of the area, as documented by early Spanish 
explorers, were Utes who adapted to a prim

used 

ric 
indicated that seven previous cultural resource investigations had taken 

place in the vicin ical sites had previously been recorded.  
Of thes e Williams Fork FERC project boundary.  Five of the 
sites within the FERC project boundary had previously been officially determined to be not 
eligible for the NRHP and were not investigated further.  The other five sites within the FERC 

recognized by projectile point 

Artifact assemblages of the Archaic Era (about 8350 to about 1950 BP) indicate a ch
from big-game hunting to broader-based subsistence systems with increased reliance on small 
game and plant resources.  One material “marker” for the transition from the Paleoindian Era
flourishing of predominantly stemmed and/or notched projectile point types that largely rep
the lanceolate forms typical of Paleoindian toolkits.  Although there is little conclusive e
for winter occupation of Middle Park during the Archaic, substantial base camps, small sh
term camps, and a variety of special use or extractive camps appear to have been occupied 
during the warmer months (Metcalf et al. 1991). 

increased use of prepared fire pits, and a broadening or intensification of the hunted and gathered
subsistence base.  As the technology shifted to bow-and-arrow, the variability of projectile point 
types decreased.  The end of the Formative Era is marked by a shift from corner-notched a
points to side-notched arrow points, which designates the transition into the Protohistoric Era.

The Protohistoric Era (between AD 1300 and AD 1881) covers the period from the
the Formative Era to the final expulsion of the Utes from Colorado in 1881.  Adaptations include
a highly mobile settlement pattern for the hunter/gatherers, the use of wickiup shelters, creation
of brownware ceramics, and a switch from corner-notched

ulars, respectively.  The primary oc
arily equestrian lifestyle after about 1650 and 

subsequent to Spanish contact.  Some later Protohistoric sites include European trade artifacts. 

Europeans first came to the mountains of Colorado in 1761, with a major influx in 1859 
related to Colorado's gold rush.  In the Williams Fork Project area, historical occupation foc
primarily on high country ranching, farming, and prospect mining. 

Denver Water conducted a cultural resources survey of the Williams Fork Project during 
the summer of 2003 to inventory and assess the significance of any cultural resources relative to 
NRHP eligibility.  A search of BLM files and the Colorado Office of Archaeology and Histo
Preservation database 

ity of the Project and that 28 archaeolog
e, ten sites include areas within th

project boundary were revisited.     
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The new pedestrian survey was primarily designed to investigate areas within the FERC 
project boundary that had not been studied during a 1995 survey related to a land exchange 
between Denver Water and the BLM.  Thirteen new prehistoric sites were located, and the five 
previously recorded sites mentioned above were revisited and re-evaluated.  Site density is
characterized as high, and large sites are common.  

 
The function of most sites is inferred to be 

procurement and initial preparation of local stone (Kremmling chert and other) for projectile 
points 

ns 

Of the thirteen new Williams Fork Project sites and the five previously recorded sites 
evalua

• The five potentially eligible sites would need to be tested in order to make a final 

  

have n

ical sites at the Project and 
pacts to cultural resources 

(see be

e 

at knappers' workshops; few finished tools were found.  A few sites were prehistoric open 
camps, one of which may have been a large base camp from which resource gathering excursio
could be organized.  Another open camp site contains seed beads, percussion caps, and a bullet 
mold, evidence of a Native American conflict, probably between Ute and Arapaho bands. 

An additional five sites that lie within the FERC project boundary but had previously 
been officially determined to be not eligible were not investigated further.    

ted, ten were recommended as not eligible to the NRHP, five were recommended as 
potentially eligible (need data), and three were recommended as eligible for inclusion on the 
NRHP (MAC 2004a).  The SHPO has concurred with these recommendations, finding that:  

• The ten sites that are not eligible to the NRHP consist of sparse lithic scatters with 
little soil depth and would yield no further information important to prehistory; 

determination of eligibility;  

• The three eligible sites appear to have good soil depth, have diagnostic artifacts, 
and may yield information important to the prehistory of the area (SHPO 2004a). 

Native American tribes that may place religious or cultural significance in sites or 
locations that may be affected by FERC reauthorization of the Williams Fork Project, including 
the Eastern Shoshone, Northern Arapaho, Northern Ute, Ute Mountain Ute, and Southern Ute 
Indian Tribes, were consulted.  The Southern Ute Indian Tribe indicated that the Project would 

o known impacts to cultural sites sensitive to that tribe (Cloud 2003).  The Northern Ute 
Tribe expressed interest in the Project (Chapoose 2003) and is considered a consulting party 
under Section 106 of the NHPA.  Based on a site visit to archaeolog
on the fact that continued operation of the Project will not result in im

low), representatives of the Northern Ute Tribe indicated that they have no specific 
concerns about the Williams Fork Project (MAC 2004b). 

The Williams Fork hydroelectric facilities, including the current dam and the powerhous
and associated facilities, date from 1959.  Because they are not over 50 years old, these project 
features are not considered historic structures and, thus, are not eligible for listing on the NRHP.   
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Environmental Impacts 

PROPOSED ACTION 

Data Recovery at National Register-Eligible Site 

One of the archaeological sites (site 5GA3222) that the 2003 cultural resources survey 
recommended as being eligible for listing is located in a shoreline area that has in the past been 
and is currently subject to bank erosion from normal reservoir wave action (see Section V.C.1).  
Denver Water initiated erosion control activities in this area in 2002, completing about half of 
the shoreline stabilization project.  Upon discovery of site 5GA3222 in 2003, Denver Water 
realize

ever, without the 

of the r

mitigate potential adverse impacts of the erosion control work.  Denver Water contracted with a 
qualifie ultu
submitted to th
that this was an appropriate process by which to mitigate potential project-related effects to site 
5GA32  (SH

Denver Water intends to resume erosion control activities during the spring/summer of 
2005.  Areas d
be reclaimed a
erosion control work.     

s, 
ecreation-site remediation work.  The 

new ge

reservoir inlet campground.  The cultural resources surveys did not identify any NRHP-eligible 
or potentially eligible historic sites at or in the immediate vicinity of any of these locations.    

The 2003 cultural resources survey concluded that, given the nature of the Proposed 
Action, no physical impacts are anticipated at any NRHP-eligible or potentially eligible historic 

d that further erosion control activities would likely result in adverse impacts to this 
eligible historic resource and discontinued further erosion control work.  How
erosion control activities, part of site 5GA3222 would almost surely be lost to eventual erosion 

eservoir bank. 

In order to timely proceed with the needed erosion control measures, Denver Water 
consulted with the SHPO in developing and implementing a suitable site recovery plan to 

d c ral resources contractor to develop a site recovery research plan, which was 
e SHPO for approval, and then to implement site recovery.  The SHPO agreed 

22 PO 2004b). 

isturbed by the erosion control and/or the archaeological site recovery work will 
nd revegetated in conjunction with final site restoration associated with the 

Data recovery at site 5GA3222 was completed during the late summer/fall of 2004.  This 
activity effectively mitigates potential adverse impacts to this NRHP-eligible historic property 
from project-related erosion control activities or, in their absence, from natural erosional 
processes. 

Potential Impacts to Other National Register-Eligible or Potentially Eligible Sites 

The only significant construction activities proposed for the Williams Fork Project under 
the Proposed Action include installing a new generating unit, developing five new campsite
constructing two new vault toilets, and performing minor r

nerating unit would be installed adjacent to the existing powerhouse within the facility's 
previously developed footprint.  The new campsites would be developed entirely within the 
existing east-side campground, and one new vault toilet would be constructed in each of the east-
side and west-side campgrounds.  Site remediation work would be conducted within the existing 

Williams Fork Reservoir Hydroelectric Project  Denver Water 
Preliminary Draft Environmental Assessment  December 2004 

84



 

sites within the project boundary due to exemption or relicensing of the Williams Fork Project 
(MAC 2004a).  While the report found no substantive risk to existing sites, it did note that there 
is a sm r impacts associated with public access and from the continued 

the NRHP-eligible and potentially eligible 
sites will no

 
 disturbance of all NRHP-eligible and potentially eligible sites.  To this 

end, Denver W
he 

 
 

d 

 
fidential nature of this information. 

e site.  
ould be developed by a qualified cultural resources contractor and 

would be consistent with the S

 
h a qualified cultural resources contractor to undertake further testing to determine if 

gible 
sites.  I

d-
disturb ery 

all continuing risk of mino
operation of the Project.  Based on review of the 2003 cultural resources survey report and the 
draft PDEA, the Colorado SHPO has concluded that 

t be affected by on-going activities at the Williams Fork Project and, therefore, that 
no historic properties will be affected by the federal licensing action (SHPO 2004c).  

Because none of the Williams Fork Project hydroelectric facilities is over 50 years old 
and, therefore, considered to be historic, there will be no impacts on NRHP-eligible or 
potentially eligible project facilities. 

No construction or maintenance activities proposed or envisioned under the Proposed 
Action are anticipated to disturb known historic properties at the Williams Fork Project.  Denver
Water intends to avoid

ater has incorporated the Williams Fork Project cultural resources site location 
information into its GIS database and will, thenceforth, use this information in considering t
presence and locations of NRHP-eligible and potentially eligible sites within the context of
project planning functions.  Likewise, the Williams Fork caretaker staff will be provided with the
Williams Fork Project cultural resources site maps and will be able to avoid NRHP-eligible an
potentially eligible sites in the context of their day-to-day, on-site project operation and 
maintenance activities.  All parties with access to Williams Fork cultural resources site locations
will be informed of the con

If, for some reason in the future, disturbance of a known NRHP-eligible site cannot be 
avoided, appropriate mitigation would be developed in consultation with the SHPO.  Such 
mitigation would likely consist of design and implementation of a data recovery plan for th
The data recovery plan w

ecretary of Interior’s Standards and Guidelines for Archaeology 
and Historic Preservation (USDOI 1983).   

If disturbance of a potentially eligible site cannot be avoided, Denver Water would
contract wit
the site is eligible to the NRHP.  If the site should prove to be eligible, and with the concurrence 
of the SHPO, the historic property would be mitigated as described above for NRHP-eli

f the site should prove to not be eligible, no further consideration of the site would be 
necessary, and the proposed construction or maintenance activity could proceed.   

Because all lands within the Williams Fork Project have now undergone surveys for the 
presence of cultural resources, no further surveys or other work are required prior to ground-
disturbing activities (apart from any such activities that might involve known NRHP-eligible or 
potentially eligible sites, as described above).  However, previously unrecorded historic 
properties, including burial sites, are sometimes discovered during ground-disturbing activities or 
even in the course of normal project operations (for example, drawdown of the reservoir).  
Should any previously unrecorded historic properties be discovered during the course of groun

ing activities, all work will be suspended, and the SHPO will be notified of the discov
and consulted with respect to survey, evaluation, preservation, or mitigation of the site.  Other 
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discovery situations on project lands will be treated in a similar manner.  Work will remain 
suspended until appropriate treatment of the site has been determined in consultation with the 
SHPO and until such treatment has been carried out.  Alternatively, the ground-disturbing 
activity could be modified or relocated.   

The comprehensive cultural resources surveys that have been accomplished at the 
Williams Fork Project provide the framework for protection of its historic properties in the 
future.  The procedures outlined above will effectively manage potential effects on historic 
proper t 

ide for the appropriate treatment of any previously 
unrecorded historic sites that may be discovered in the future.   

-day 

r 

e 
oss-country 

skiing,

ties that could occur due to activities associated with operating the Williams Fork Projec
over the long term.  These procedures will protect known, recorded NRHP-eligible and 
potentially eligible sites and will prov

ACTION ALTERNATIVE 

Potential impacts to cultural resources at the Williams Fork Project would be the same 
under the Action Alternative as described above for the Proposed Action.  Avoidance will 
protect known, recorded NRHP-eligible and potentially eligible sites in the context of day-to
project operation and maintenance and in the context of project planning.  Protection, evaluation, 
and mitigation, as described for the Proposed Action, will also provide for appropriate treatment 
of any newly discovered sites in the future. 

NO-ACTION ALTERNATIVE 

Under the No-Action Alternative, Denver Water would continue project operation unde
the terms and conditions of the existing license.   

Denver Water would attempt to avoid known eligible and potentially eligible cultural 
resources sites even if operating under the No-Action Alternative.  Protection, evaluation, and 
mitigation, as described for the Proposed Action, will also provide for appropriate treatment of 
any newly discovered sites in the future. 

  
8. Recreation Resources 

Affected Environment 

The Williams Fork Project is located in Grand County, Colorado, a popular West Slop
recreation area.  Popular winter activities in Grand County include downhill and cr

 snowboarding, snowshoeing, dogsledding, and ice fishing, while summer recreationists 
enjoy mountain climbing, hiking, boating, sailing, fishing, golfing, and horseback riding.  Big 
game hunting is popular in the fall.  Resorts, lodges, and dude ranches offer a variety of 
recreation opportunities, and nearby Arapahoe National Forest provides diverse developed and 
dispersed recreation.  The Arapahoe National Recreation Area, Rocky Mountain National Park, 
and Indian Peaks Wilderness Area are each within approximately 25 miles of the Williams Fork 
Project.   

The area around the Williams Fork Project is a destination for outdoor activities, 
primarily fishing and hunting.  Hunting is permitted on BLM lands located in western Grand 
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County and on U.S. Forest Service lands within the Arapaho National Forest.  Fishing is 
permitted at Williams Fork Reservoir and on the Williams Fork River both above and below th
reservoir.  All lands within the FERC project boundary are owned and managed by Denver
Water. 

e 
 

udy to 
n.  A 
r 

roject.  In fact, many people 
relate to the reservoir solely in terms of its providing water-based recreation.  Williams Fork 
Reservoir provides a relatively undeveloped recreation experience.  Except for the entry road on 
the east side of the reservoir, roads and parking lots are unpaved.  Camping and picnicking occur 
at both

 

 visitors favor the casual and unstructured nature of 
the recrea

In 2003, an estimated 20,954 visitors came to Williams Fork Reservoir between 

ring is estimated at approximately 11,096, for a 
total an

were camping at the reservoir, and 85 percent had been 
to the r all visitors reported fishing as the most important 
attracti ed that they were satisfied with the type, number, 
location, and condition of recreation facilities.  Ninety-eight percent liked the relatively 
undeve oir and would oppose any efforts to make recreation at the 
William

 
 

is an attribute that attracts many visitors.  During the winter, ice fishing occurs on the 
reservo e 

During 2003-2004, Denver Water conducted a year-round Recreation Visitation St
determine the level of recreation activity at the Williams Fork Project annually and by seaso
Recreation Interview Study was also conducted during the summer of 2003 to identify visito
preferences, needs, and observations and to address issues and concerns expressed by on-site 
recreation visitors.   

Public recreation is a key attribute of the Williams Fork P

 developed and dispersed sites.  Even on days of high visitation, the reservoir does not 
appear to be overly crowded, and virtually none of the visitors interviewed in 2003 reported
overcrowding.  Currently, Denver Water manages all recreation at Williams Fork Reservoir 
using a minimalist approach.  No fees are charged, and campsites are filled on a first-come, first-
served basis.  Denver Water provides trash removal, repairs, and improvements to recreation 
facilities, as necessary.  The vast majority of

tion experience at the Williams Fork Project. 

Memorial Day and Labor Day.  Heaviest summer use days saw up to 459 visitors.  Visitation for 
the remainder of the following fall, winter, and sp

nual visitation of 32,050 persons.   

Interviews with 100 individual visitors during the 2003 summer recreation season 
indicated that almost 50 percent were from the Denver metropolitan area and 25 percent were 
from Grand County.  Fifty-seven percent 

eservoir before.  Seventy-five percent of 
on.  Over 90 percent of all visitors report

loped nature of the reserv
s Fork Project more formal or regulated.     

Fishing is the dominant recreation activity at Williams Fork Reservoir.  According to the 
visitor interviews, 74 percent of all visitors fish from the shoreline and 50 percent also fish from
boats.  Other popular activities enjoyed by visitors to the Williams Fork Project are picnicking,
walking and hiking, viewing scenery, and generally appreciating nature while engaged in other 
activities.  Ninety percent of summer visitors camp out at the reservoir, either at its developed 
campgrounds (55 percent) or at dispersed campsites (2 percent).  Sixty-four percent of all 
campers were using recreational vehicles.  The ability to park recreational vehicles at dispersed 
campsites 

ir.  The use of snowmobiles is allowed on project lands but is prohibited on the ic
(reservoir surface).    
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There are four developed campgrounds at the Williams Fork Project (Figure 17).  T
are located adjacent to one another along the eastern shore of the reservoir (herein together 
referred to as the east-side campground), one is located on the western shore of the reservoir
peninsu

wo 

 (the 
la campground), and one is located on the bank of the Williams Fork River just upstream 

of the reservoir inlet (the reservoir inlet campground).  Together these campgrounds offer 47 
campin

ast-
d one at the peninsula campground (Figure 17).  Parking for 25 vehicles and 

boat trailers is provided at a gravel/dirt parking lot at the east-side boat launch.  The peninsula 
boat la g 

 

 
 

king areas, and shoreline access points 
are adequate to meet present and future needs.  Significant overcrowding was not observed, 
althoug d 

st part, campers provided enough space so as not to 
infringe on their neighbors and did not disturb others.   

 use 
nt 

d).  The plan's design concept is to 
continu  

g or picnicking sites, most with a parking area, picnic table, and fire grate.  Toilets, trash 
cans, and dumpsters are available in or near each campground. 

Two 200-foot-long concrete boat ramps are provided, one at the northern edge of the e
side campgrounds an

unch parking area can accommodate 10 vehicles and boat trailers, and additional parkin
for approximately 25 vehicles is available at the northern tip of the peninsula.  Other dispersed
parking sites are located in areas of suitable terrain.  

Denver Water provides winter recreational access to the Project by removing snow from
access roads and parking areas, as needed, at three access points, including the east-side boat
launch area, peninsula boat launch area, and the reservoir inlet campground area.  

The recreation use study conducted in 2003-2004 concluded that the Williams Fork 
Project recreation resource, visitors, and site management are generally in balance.  The existing 
campgrounds (also used as picnic sites), boat ramps, par

h, in some cases, recreational vehicles were required to use dispersed undevelope
campsites because the campgrounds were full.  The abundance of dispersed sites readily 
absorbed the overflow.  Recreation settings and recreation opportunities were rarely 
compromised by overcrowding.  For the mo

Environmental Impacts 

PROPOSED ACTION 

The results of Denver Water's Recreation Visitation Study and Recreation Interview 
Study conducted during 2003-2004, as well as the researchers' observations of the condition,
patterns, and adequacy of recreation facilities, were used to develop a Recreation Manageme
Plan for the Williams Fork Project (Steigers Corporation 2004

e management of the Williams Fork Project as a relatively undeveloped recreation facility
with no significant increase in formality or regulation.  The plan recommends continuation of 
present day activities and facilities, with a few modifications designed to improve the public's 
recreation experience by: 
 

• Reducing pressure on a few overused sites; 

• Enhancing amenities at existing public access sites; 

• Providing amenities to meet the needs of physically challenged individuals; 
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• Limiting proliferation of informal roads and dispersed fishing/camping sites.  

Figure 17 identifies the major facility improvements proposed by Denver Water.  

Reservoir Inlet Campground 

While visitor impacts to natural resources at the Williams Fork Project are generally 
limited, the intense use of the small reservoir inlet campground has adversely impacted the site.  
Crowd

 

nk is also subject to further damage 
from c

The Williams Fork Project Recreation Management Plan recommends that the reservoir 
inlet ca arian 

 
r 

on 
he license 

Subsequent to its rehabilitation, the reservoir inlet campground would be converted to 
day-use access only.  Although the existing picnic tables, fire rings, and toilets would be retained 
for the use of picnickers and fishermen, parking would continue to be restricted to the area near 
the roa prohibited.  Conversion of the site for day use only would result 
in a decrease of five campsites.  Their loss would be compensated for by the addition of five 
campsi

 

 this site, and restricting parking will prevent further damage to the 
te by vehicles.  These measures will minimize future impacts from the continued operation of 

the Will s F

ing occurs from combined camping and day-use parking and fishing.  The campsites are 
informal and have been compacted by continual vehicle use triggered by the popularity of this 
site.  Riparian vegetation has been adversely impacted by heavy use, soils have been denuded of 
native vegetation, and common weeds now dominate the site.  There is also a shoreline riverbank
erosion problem at the inlet, which has resulted in the full or partial loss of at least two 
campsites.  The potential for significant erosion to continue at this site is high, especially during 
peak flow events in the Williams Fork River.  The eroded ba

ampers and fishermen who must step 2 feet or more down the steeply cut bank to gain 
access to the river.  

mpground area be closed for 1 full year for site restoration.  During this time, the rip
vegetation would be rehabilitated, and bare or weedy sites would be reseeded to accommodate 
foot traffic.  Appropriate erosion controls would be designed to stabilize the riverbank, including
the installation of gabions or riprap to armor the affected bank (see Section V.C.1).  Vehicula
access to the campground would be blocked, leaving the parking area near the county road 
available for day uses at the reservoir inlet.  Denver Water intends to initiate site restorati
measures at the Williams Fork River inlet in 2006 or following FERC’s issuance of t
exemption. 

d, and camping would be 

tes to the east-side campground. 

Closing the reservoir inlet campground area for a 1-year period will improve the 
vegetative cover in the area and reduce the potential for additional erosion.  Implementing the 
structural repair at the riverbank erosion site will stop further erosion at this location, and 
reseeding the construction area will stabilize the area.  These measures will improve the quality
of the area for future uses.  Converting the reservoir inlet campground to day-use access only 
will relieve the pressure on
si

iam ork Project.     
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Figure 17. 
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5 campsites and 1 ADA-
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1 ADA-compliant 
restroom to be added 

One-year 
closure for 

rehabilitation 
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to day use only 
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 East-side and Peninsula Campgrounds 

The existing Williams Fork Project campgrounds, boat launches, parking areas, and 
shoreline access points are adequate to meet current and future needs.  However, to compensate 
for the loss of five campsites in the conversion of the reservoir inlet campground to a day-use 
only facility, Denver Water proposes to add five campsites to the east-side campground.  In 
response to the concern raised during scoping that siting additional recreation facilities at the 
south end of the existing east-side campground might negatively impact adjacent private 
property, Denver Water intends to place the new campsites in the north part of the cam
Creation of the five new campsites will involve minimal land-disturbing activities and
removal of vegetation, but this will occur at sites within the campground facility that have 
already been developed, are dominated by weeds, and do not possess any particular value as 
wildlife habitat.  Reconfiguration of the east-side campground would not exceed its site capacity.  

For the convenience of visitors, one new restroom will be installed at the east-
campground and one at the peninsula campground.  These vault toilets would replace existing 
portable toilets or supplement their use.  In order to accommodate physically challeng
the restrooms would be ADA-compliant, similar in design to the one currently situated in a 
dispersed use area near the peninsula campground.   

Denver Water intends to implement these facility improvements in 2006 or following 
FERC’s issuance of the license exemption. 

Adding campsites to the east-side campground will compensate for the loss
associated with the conversion of the reservoir inlet campground to day-use access only.  
Locating the campsites at the north end of the east-side campground will prevent adve
to adjacent private property.  Installing additional restrooms at the east-side and peninsula 
campgrounds will enhance access for physically challenged visitors and will im
of the campgrounds for all visitors.  

Dispersed Recreation 

Williams Fork Reservoir shorelines are open to dispersed recreation and are subje
heavy use.  Evidence of dispersed recreation use is especially noticeable south of the peninsula 
campground/boat launch area where a network of dirt roads provides access to num
dispersed camping and shoreline fishing sites around the peninsula.  In general, recreational 
vehicles are allowed to go where they wish, and several of these tracks show evidence of 
resource damage in the form of gullying.  Driving on muddy terrain worsens the resource im
Some informal roads are steep, rocky, and eroded and are not associated with any specific 
recreation activity other than four-wheel-drive and ATV use.   

pground.  
 minimal 

side 

ed visitors, 

 of campsites 

rse impacts 

prove the quality 

ct to 

erous 

pact.  

creational use along the shoreline itself is also a concern.  Adverse site 
impacts include trampling and removal of vegetation, with the potential for increased soil 
erosion.  Many people park vehicles as close to the shoreline as possible, and serious impacts to 
shoreline soils and vegetation can result if they drive in mud.  Common and noxious weeds may 
invade these disturbed areas, and their presence is clearly related to re ative vegetation 
and disturbance of soils associated with the high degree of pedestrian and 

moval of n
vehicular use of these 

The level of re
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dispersed access sites. These problems will likely increase at the Williams Fork Project if use of 
these current dispersed recreation sites increases in the future or if dispersed recreation comes to 
involve

s 

t 
e, and 

to public access may be warranted if ongoing damage worsens.   

he 
prove public acceptance of the closures and 

promote responsible use of Williams Fork Project amenities.  Monitoring shoreline sites will 
limit fu

Snowm

Denver Water has prohibited snowmobiling on the reservoir in the past for several 
ions at the reservoir throughout the winter have the potential to create 

hanging ice cover, especially near the reservoir margins, which is of concern because suspended 
ice ma

ective 
ta 

ld be 
istance below the ice, and the 

response time of rescue personnel could be slow due to the remote location of the Project.  Thus, 
allowin

 more of the project shoreline.    

Based on recommendations of the Recreation Management Plan, Denver Water propose
to implement a program of selective closures designed to curtail upland erosion (see Section 
V.C.1) and to limit further proliferation of informal roads and dispersed shoreline developmen
at the Williams Fork Project.  Two badly gullied roads are targeted for closure by barricad
signs will be installed restricting motorized travel to existing roads and paths.  Other signs placed 
in appropriate locations will encourage responsible use and protection of Williams Fork Project 
resources, including soils, native vegetation and wildlife habitats, and landscapes. 

Currently damaged shoreline sites will be identified and monitored closely.  Their closure 

Barricading damaged roadways will reduce ongoing upland erosion associated with 
motorized travel and enhance vegetation recovery at affected sites.  Restricting travel to existing 
roadways will limit proliferation of informal roads and dispersed shoreline development at t
Williams Fork Project.  The proposed signage will im

ture deterioration.  These measures will minimize future impacts from the continued 
operation of the Williams Fork Project.     

obiling 

While Denver Water allows snowmobiling on project lands, it does not allow 
snowmobiling on the reservoir itself.  The prohibition is difficult to enforce, and some 
snowmobiling does occur on the reservoir.   

reasons.  Water fluctuat

y fail easier than ice supported by water.  In addition, the risk of causing an ice failure 
from snowmobile use is somewhat higher than from foot travel alone because snowmobiles 
create considerably heavier overall load on the surrounding ice and have a much higher eff
dynamic weight due to the speed at which they travel.  (Guidelines developed by the Minneso
Department of Natural Resources and subsequently adopted by several snowmobile 
organizations suggest a minimum clear ice thickness of 4 inches for a human and 5 inches for a 
single snowmobile.)  Furthermore, should a snowmobile fall through suspended ice, it wou
difficult or impossible for the rider to climb out because of his d

g snowmobile use on the reservoir would pose an increased risk to public safety.   

Winter access to Williams Fork Reservoir, particularly by snowmobile, was identified as 
an issue during scoping.  Scoping comments from Grand County and local residents indicate that 
many winter recreationists view ice fishing as closely allied to snowmobiling access, and there is 
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a perception that ice fishing may be constrained by the prohibition of snowmobiling on the 
reservoir.   

Ice fishing is a common winter activity on the reservoir.  Ice fishing access is available at 
both th

ir.  
 

t out on the 
ice.  While snowmobiling does make access easier, it also changes the nature of the experience 
somew

s could detract from the natural 
setting and could conflict with the values some ice fishermen seek.   

s, 
epted component of winter recreation there.  By 

prohibiting snowmobiling on Williams Fork Reservoir, Denver Water is preserving an 
s developed recreational atmosphere, i.e., the opportunity to enjoy the solitary or 

social activity of t 

e winter access to the reservoir for ice fishing but 
proposes to retain its policy proh
Water , 

 

olorado 

 

Denver Water is not proposing operational changes that would be expected to adversely 
affect r

use slightly from several of the higher-outflow months to the lowest-outflow months.  However, 

e east-side and peninsula boat launch areas and at the reservoir inlet campground area.  
Access to these sites is provided by County Road 33, which loops around much of the reservo
Grand County plows County Road 33 in the winter, and Denver Water plows the access roads to
the two boat launch access sites and to the reservoir inlet campground.   

Allowing snowmobile use on the reservoir would provide benefits to those ice fishermen 
who would use snowmobiles to travel to the reservoir and/or to haul their equipmen

hat by introducing noise and motorized travel into an otherwise more natural setting.  
Racing and other high-speed or high-intensity use of snowmobile

Snowmobiling is allowed on many of the lakes and reservoirs in Middle Park where ice 
fishing takes place, including Grand Lake, Shadow Mountain Reservoir, and Lake Granby, all 
located within approximately 25 miles of the Williams Fork Project.  These sites provide 
abundant opportunities for both ice fishing and snowmobiling, either separately or in 
combination.  These areas are largely developed for residential, vacation, and commercial use
and snowmobiling is an established and acc

alternative to thi
 ice fishing in a relatively quiet, natural setting.  Thus, the Williams Fork Projec

adds diversity to the regional mix of recreation opportunities. 

Denver Water will continue to provid
ibiting snowmobile use on Williams Fork Reservoir.  Denver 

recognizes that some benefits would be realized from snowmobiling but, on balance
believes that there is a greater benefit from preserving the relatively rare winter recreation setting
currently offered at the reservoir.     

Mainstem Colorado River Recreation Opportunities 

During scoping, the BLM questioned whether downstream flows might change in the 
future in a manner that could affect the extensive recreational use on the mainstem C
River, i.e., whitewater boating in the Pumphouse to State Bridge reach, which is heavily used 
during the late spring and summer seasons.  Modeled outflow hydrology can be used to compare 
current and future outflows from Williams Fork Reservoir to evaluate this concern (see Section
V.C.2). 

ecreational use on the mainstem Colorado River.  Modeling of projected future full use of 
the reservoir indicates that average annual outflows would be approximately 1.3 percent lower 
than modeled current-use outflows (Denver Water 2004b).  The general trend would be to shift 
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average monthly outflows would change less than 10 percent except during June, when mod
future outflo

eled 
ws would be approximately 20 percent (39 cfs) lower than modeled current 

outflows. June is typically the peak flow period for the Colorado River, and the average June 
flow at

he Williams Fork River 
contributes only a sm

 

cribed 
 i.e., 

ater 
 the 

NO-ACTION ALTERNATIVE 

t 

ve the pressure on certain recreation facilities to improve 
their quality for future uses, improving campground amenities to enhance access for physically 

rs, and limiting proliferation of 
informal roads and dispersed shoreline recreation sites.  Denver Water would maintain its current 
policy  

ject according to the full-use hydrology will maintain downstream flows at levels that 
will continue to contribute to supporting current recreation opportunities on the mainstem 
Colora

 the USGS gauge near Kremmling exceeds 3,500 cfs, so an average reduction of 39 cfs 
would have little effect on June flows for recreation in the Colorado River (USGS 2004c).  
Average Colorado River flows in May and July exceed 2,000 cfs and would be reduced by 10 cfs 
or less under future outflows.   Average Colorado River flows in August (1,161 cfs) and 
September (870 cfs) would be increased by 8 or 9 cfs.  Considering that t

all fraction of the flows in the downstream mainstem Colorado River, the 
effect of these changes in outflows from Williams Fork Reservoir should be imperceptible in 
terms of total flow volumes or downstream recreational opportunities. 

Operating the Williams Fork Project according to the full-use hydrology will maintain
downstream flows at levels that will continue to contribute to supporting current recreation 
opportunities on the mainstem Colorado River. 

ACTION ALTERNATIVE 

The potential future impacts on Williams Fork Project recreation opportunities des
above for the Proposed Action are each the result of ongoing project-related activities,
overuse of public access areas, effects of dispersed recreation, the snowmobiling issue, and 
mainstem Colorado River recreation opportunities.  Under the Action Alternative, Denver W
would intend to offer each of the mitigation/enhancement measures discussed above for
Proposed Action, and so the net impact on recreation under the Action Alternative would be 
identical to the impact on recreation under the Proposed Action.   

 As discussed for the Action Alternative, potential future impacts on recreation at the 
Williams Fork Project are the result of ongoing project-related activities.  Measures to protec
and enhance recreation resources at the Project will not be implemented under the No-Action 
Alternative, including efforts to relie

challenged visitors and improve their quality for all visito

prohibiting snowmobile use on Williams Fork Reservoir but would continue to provide
winter access to the reservoir for ice fishing.   

The same hydrology described in Section V.C.2 for future operation under the Proposed 
Action would also apply to operation under the No-Action Alternative.  Operating the Williams 
Fork Pro

do River. 

Because no new environmental protection, mitigation, or enhancement measures would 
be implemented under the No-Action Alternative, ongoing impacts on recreation quality would 
persist in the future.  The adverse impact on future recreation quality at the Williams Fork 
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Project under the No-Action Alternative would be considerably greater than under the Proposed 
Action or the Action Alternative.    
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VI.  DEVELOPMENTAL ANALYSIS 

Denver Water proposes to add approximately 0.5 MW of generating capacity to the 3.15 
MW current installed capacity at the Williams Fork Project.  This section analyzes the Williams 
Fork Project's use of the available water resource to generate hydropower, estimates the cost and 
power benefits of the Project, estimates the cost of various environmental measures and the 
ffects of these measures on project operation, and estimates the benefits to air quality due to 

displaced need for fossil-fueled generation.   

Estimated costs for the Project and proposed environmental measures were developed by 
Denver Water.  Costs are presented separately for capital and operations and maintenance 
(O&M).  The levelized annual cost has been calculated from the present value of all costs, a 
long-term interest and discount rate of 5 percent, and a 30-year period of analysis.  The cost 
analysis does not include inflation, escalation, or deflation considerations.18

A. Power and Economic Benefits of the Project 

Denver Water estimates that it would cost $1,410,000 to build and approximately $10,000 
per year to operate the new hydropower unit under the Proposed Action.  The capital cost 
estimate includes the 0.5-MW turbine-generator unit and appurtenant systems, electrical systems 
and controls, powerhouse and penstock modifications, design, construction services, permitting, 
and bonding.  These construction costs would only be incurred under the Proposed Action.  The 
average annual power generation from the new unit is estimated to be 847,275 kilowatt-hours 
(kWh).    

The Williams Fork Project has a plant investment value of $2,201,183 (as of the end of 
2003).  Most of the current investment value is attributable to runner replacement and generator 
electrical upgrades made since 2002.  Future O&M costs related to the existing hydropower 
facilities are estimated at approximately $95,000 per year based on average O&M costs for the 
Project over the last 7 years (1997 through 2003).  The average annual power generation from 
the existing project is estimated to be 10,722 megawatt-hours (MWh). 

In addition to the estimated construction costs, current plant investments, and O&M, 
Denver Water will have costs totaling approximately $650,000 for preparation of the 
hydropower license application and associated studies, including the applicant-prepared PDEA.  
These licensing costs would be incurred under the Proposed Action or the Action Alternative.  

Based on the total capital cost of $4,261,183 and an annual O&M cost of $105,000, the 
Williams Fork Project would have a levelized annual cost of $382,190.  With a projected annual 
average power production of about 11,570 MWh, the levelized annual cost of power generation 
at the Project under the Proposed Action would be about 33 mills per kilowatt-hour (mills/kWh).   

Without the new hydropower unit, the levelized cost of future power generation of 10,722 
MWh under the Action Alternative (including projected plant investment costs and O&M on the 

                                                          

e

 
18  Current FERC policy is to use current costs to compare the costs of the Project and likely alternative power, with no forecasts 

concerning potential future inflation, escalation, or deflation beyond the date of license issuance. 
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existing hydropower faciliti per year, or 26.1 
mills/kWh.   

ater's existing power sales agreement with Tri-
State a

y 

ear, or about 28.6 
mills/kWh for the Proposed Action.   

 
10,722

per 

51,120 per year, or about 4.4 mills/kWh.  Under the Action Alternative, the overall 
power -

t 

genera ply 
ude of that 

 

B. 

Table 9 lists the costs of environmental enhancement and mitigation measures proposed 
by Denver Water for th

es plus licensing costs) would be about $280,469 

The levelized cost of future power generation of 10,722 MWh under the No-Action 
Alternative (including projected plant investment costs and O&M on the existing hydropower 
facilities, but not including licensing costs) would be about $237,187 per year, or 22.1 
mills/kWh.   

Based on the energy value in Denver W
nd an average annual energy generation of 11,570 MWh, the Williams Fork Project would 

produce energy revenues of about $171,467 per year (14.8 mills/kWh) under the Proposed 
Action.  In addition, capacity revenues would be about $159,603 per year, based on a capacit
value of $10.07 per kW-month and an average capacity of 1,321 kW.  Therefore, the overall 
power value (energy plus capacity revenues) would be about $331,070 per y

Under the Action Alternative, the Williams Fork Project would generate an average of
 MWh of energy annually, which would yield energy revenues of about $158,900 per year 

and capacity  revenues of about $147,905 per year for an overall power value of $306,805 
year, or about 28.6 mills/kWh.  Annual revenues would be the same for the No-Action 
Alternative. 

Based on the projections summarized above, estimated total costs under the Proposed 
Action would exceed overall power values of future power generation at the Williams Fork 
Project by $

value exceeds the total costs by $26,336 per year, or about 2.5 mills/kWh.  Under the No
Action Alternative, the overall power value exceeds the total costs by $68,618 per year, or about 
6.4 mills/kWh.   

Although the project costs under the Proposed Action exceed the current value of projec
power, the primary benefit to Denver Water of the Williams Fork Project is for municipal water 
supply.  Hydropower production at the Project adds another beneficial use of the water by 

ting power from water that would otherwise be released purely for municipal water sup
purposes.  The addition of the new unit would allow the Project to increase the magnit
beneficial use by allowing power production from lower flows and from excess higher flows, 
neither of which is currently captured by the existing unit. 

Denver Water is willing to invest the money for the additional capacity because it would
increase the renewable energy produced by the Project and it would allow the FERC to issue a 
license exemption.  Under a license exemption, Denver Water would receive some economic 
benefit in that no future licensing costs would accrue to the Project.   

Cost of Environmental Measures 

e Williams Fork Project.  These measures would be undertaken under  
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Table 9. Cost of Denver Water's Proposed Environmental Mitigation and 
Enhancement Measures for the Williams Fork Project 

 l 
 

ual Cost 
 
Description 

 
Capital 

Cost 

 
Annual 

Cost 

Tota
Levelized

Ann
Erosion control work along southeast shoreline  $200,000 0 $  13,010
Spoil pile disposal and revegetation $  50,000 0 $  3,253
Riverbank erosion control work at reservoir inlet  $  15,000 0 $  975
Barricade selected roads $    2,000 $       500 $ 630
15 cfs minimum flow   

 
0

no 
additional 

cost 0
Operate with defined ramping rates   included in 

0 O&M 0
Noxiou 00  s weed control program 0  $    2,500 $   2,5
Noxious weed monitoring program   0 $       500 $  500
Participate in Middle Park Sage Grouse Conservation 
Plan; manage Denver Water property within the 
FERC project boundary consistent with the plan 

 
 

0

 
included in 

O&M 0
Support implementation of Colorado River Recovery 
Progra

 included in 
0m for endangered Colorado River fish  0 O&M 

Data recovery at National Register of Historic 
Property-eligible site 

 
$150,000

 
0 $  9,758

Avoid National Register of Historic Places-eligible 
and potentially eligible historic sites 

 
0

 
0 0

Rehabilitate and convert reservoir inlet campground 
site for day-use only 

 
$5,750

 
0 $  374

New and replacement signage $1,150 0 $  75
5 campsites east-side campground $4,310 0 $  280
1 ADA-compliant restroom east-side campground $28,750 0 $  1,870
1 ADA-compliant restroom peninsula campground $28,750 0 $  1,870
Maintain existing recreation facilities including 
winter access 

 
0

included in 
O&M 0

  
Total Cost $485,710 $     3,500 $  35,095
 

either the Proposed Action (i.e., added generation with license exemption) or the Action 
Alternative (i.e., no added generating capacity with relicensing).  A detailed description of each 

ource sections of the PDEA.   

Certain of these measures would not be likely to have any significant economic 
conseq

ce 
such sites have already been identified, mapped, and evaluated.  Likewise, a number of the listed 

of the measures listed in Table 9 is given in the individual res

uences to the Project and, therefore, show a zero cost in Table 9.  For example, avoiding 
NRHP-eligible and potentially eligible historic sites is primarily a project planning function sin
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measures, such as recreation facility maintenance and others, are currently and/or wi
unted for under project O&M.  Still other measures, such as

ll in the 
future be acco  the proposed 15 cfs 
minimum flow, are continuations of current practices at no additional cost.       

The annual project cost of all the proposed environ easu  abo  
 (equivalent to about 3 mills/kWh).  The total annual proje  of a

f the pow ded power erati
 $417,545, which is e out 36 

easures increases the cost of ture pow
luable benefits through environ iga hanceme

mprehensive use of the waterway. 

The environmental tradeoffs of a 25 cfs minimum flow are evaluated in Section V.C.3.  
ts, a 25 cfs minimum flow r d have a 
er Water’s municipal water supply operations.  On those 

d at the minimum flow level, it w uld ut 20 
nal 10 cfs of water.  The co of 0 acre

 the timing d a  of other
rce would w t olorado River 

Mountain Reservoir.  The published cost for 
bout $10,00 vide the 
sidered relia e e is no 

de any additional water to Denver Water for the 
, furtherm se is the fir o be re

acity would likely exceed 
 is esti ately $10,000 

 flow requirement is in effec  the period f lowest 
essarily require firm-yield water.  Because W iams For

versio , any re
ng dry s a direct lo f firm
 Denv ’s ratepayer ould ex

 drou h    

Under the Proposed Action, increasing the minimum flow to 25 cfs would have no 
effect on power generation because the new u be rate w

ither 15-cfs or 25-cfs flows.  Under the Action Alternative, increasing the minimum flow to 25 
cfs could result in some reduction in power generation from the current situation because more 

wer 

ting 
curves for the existing unit and assuming mid-range operating conditions of  60 percent gate 
openin

mental m res listed
ct cost

ve would be
ll the about $35,355

proposed environmental measures plus the cost o er with ad gen on under 
the Proposed Action would be about quivalent to ab mills/kWh.  
Although the cost of the proposed environmental m  fu er, 
these measures provide va mental mit tion and en nts 
and add value to the co

In addition to the environmental effec
substantial economic impact on Denv

equirement woul

days in which the project operate o  require abo
p

acre-feet 
-feof water per day to provide the additio st 

 a
roviding 2
vailabilit

et of 
 water replacement water to meet municipal needs depends on

supplies.  The only currently available replacement sou
Water Conservation District’s (District) Wolford 

n y
a er from the C

water from this source is about $500 per acre-foot or a
additional 10 cfs.  However, this source cannot be con

0 p
l

er day to pro
 because therb

guarantee that the District would agree to provi
purpose of replacing East Slope diversions, and ore, such u st t stricted 
during periods of low water supply. 

The cost for Denver Water to develop new water storage cap
$3,000 per acre-foot, and, the cost to obtain firm yield
per acre-foot.  Since a

mated to be approxim
t during minimum

availability, providing it would
s o water 

 nec
Reservoir provides replacement wa

ill k
uction 

 
ter for other municipal water supply di

in available storage at Williams Fork Reservoir dur
ns d

 yield to i
Denver Water’s water supply.  The value of 10 cfs to

periods i ss o
er Water s c ceed 

$60,000 per day and could be as high $200,000 per day during g t conditions.

substantive nit would able to gene ith 
e

water (25 cfs rather than 15 cfs) would be released at flows that are too low to produce po
with the existing equipment.  The magnitude of this effect is difficult to quantify since it would 
be function of hydrology and the water supply operations in any given year.  Based on the ra

g and a reservoir elevation of 7,770 feet, the power value of 10 cfs would be 
approximately 2.66 MWh per day, indicating that any effect on power production would be 
relatively small.  While the power losses associated with a 25-cfs minimum flow would be small 
or nonexistent, the value of this water for municipal water supply purposes far exceeds the 
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minimal benefits to the fishery, and Denver Water does not propose to increase the minimum
flow to 25 cfs.   

 

C. Pollution Abatement 

 

15 

h the addition of another small power 
unit under the Proposed Action, the Williams Fork Project would displace coal-fired NO , SO , 
and CO

Continued operation of the Williams Fork Project would benefit air quality and the
environment because the need for fossil-fueled generation and the resulting pollutants would be 
avoided or minimized.  Based on its current annual average power production, (10,722 MWh), 
the Williams Fork Project is estimated to displace coal-fired NOX, SOX, and CO2 emissions of 
tpy, 39 tpy, and 9,915 tpy, respectively.  Operating at approximately 11,570 MWh (an 
approximately 8 percent higher power production rate) wit

X X

2 emissions of approximately 16 tpy, 42 tpy, and 10,700 tpy, respectively.     
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 VII.  RECOMMENDATIONS OF FISH AND WILDLIFE AGENCIES 

Following distribution of the draft PDEA, fish and wildlife agencies will have an 
 and wildlife recommendations for the project under 

either Section 10(j) or 30(c) of the Federal Power Act.  This section will be developed after 
receivi

opportunity to provide preliminary fish

ng any preliminary recommendations from those agencies.      
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VIII.  CONSISTENCY WITH COMPREHENSIVE PLANS 

Section 10(a)(2) of the FPA19 requires the FERC to consider the extent to which a
is consistent with federal or state comprehensive plans for improving, developing, or conserv
a waterway or waterways affected by the project.  In accordance with Section 10(a)(2), feder
and state agencies have filed with the FERC 15 plans for Colorado tha

20

 project 
ing 
al 

t address various resources 
in the state.   Of these, four plans relevant to the Williams Fork Project were identified.21  Two 
other plans from the FERC list of comprehensive plans addressing resources in the United States 
were identified that have relevance to the Project.22  No conflicts were found. 

In addition to the Section 10(a)(2) plans, four other plans were reviewed.23  While not 
designated as qualifying comprehensive plans, these plans address resource concerns for BLM 
lands and other lands in the vicinity of the Project and in the upper Colorado River system.  No 
conflicts were found. 

 

 
 

 

                                                           
19  16 U.S.C. § 803(a)(2). 

20  Revised List of Comprehensive Plans February 2004.  Federal Energy Regulatory Commission 

Office of Energy Projects, Washington, D.C.  84 pp. 

21  (1) Colorado Division of Parks & Outdoor Recreation. 1986. Statewide ComprehensiveOutdoor Recreation Plan (SCORP).  
Denver, Colorado. August 1986. 173 pp. and Appendices; (2) Department of the Army, Corps of Engineers. Omaha District. 1988. Final 
environmental impact statement for metropolitan Denver water supply (Two Forks dam and reservoir; William Fork gravity collection system). 

Omaha, Nebraska.  March 1988. Five volumes; (3) Fish and Wildlife Service. 1987. Final recovery implementation program for endangered fish 

species in the Upper Colorado River Basin. Department of the Interior, Denver, Colorado. September 29, 1987. 82 pp.; (4) Fish and Wildlife 

Service. 1987. Final environmental assessment: recovery implementation program for endangered fish species in the Upper Colorado River 

Basin. Department of the Interior, Denver, Colorado. November 1987. 143 pp. and appendices. 

22  (1) Fish and Wildlife Service. Undated. Fisheries USA: the recreational fisheries policy of the U.S. Fish and Wildlife Service. 

Washington, D.C. 11 pp.; (2) National Park Service. 1982. The nationwide rivers inventory. Department of the Interior, Washington, D.C. 

January 1982. 432 pp. 

23  (1) Bureau of Land Management. 1984. Kremmling Resource Area, resource management plan/environmental impact statement. 

Department of the Interior, Kremmling, Colorado. May 1984. 401pp.; (2) Fish and Wildlife Service.  1992.  Osterhout Milkvetch (Astragalus 

osterhoutiii) and Penland Beardtongue (Penstemon penlandii) recovery plan. Department of the Interior, Grand Junction, Colorado. September 

30, 1992. 16 pp.; (3) Middle Park Sage Grouse Committee.  2000.  Middle Park sage grouse conservation plan, undated, 64 pp.; (4) Northwest 

Colorado Council of Governments.  2002.  Regional water quality management plan, 41 pp. and appendices.  
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IX.  FINDING OF NO SIGNIFICANT IMPACT 

Based on the environmental analysis presented in this PDEA, issuance of a license 
exemption for the Williams Fork Project with the proposed enhancement measures would not 
constitute a major federal action significantly affecting the quality of the human environment. 
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Appendix B 

 
Denver Water's Responses to Comments on the Draft  

Preliminary Draft Environmental Assessment 

 Denver Water distributed a draft Preliminary Draft Environmental Assessment (PDEA) to the 
Participating Parties for review in October 2004.  Denver Water received written comments from the 
following entities.   
 

Entity Date of Letter 

 

Grand County Board of Commissioners November 18, 2004 
Middle Park Water Conservancy District November 18, 2004 
Colorado Trout Unlimited November 19, 2004 

 
 Copies of the comment letters are included in Appendix A.  Individual comments are 
reproduced below, followed by Denver Water’s response to the comment. 

Comments from Grand County Board of Commissioners 
 
Comment GC1 To our knowledge, there has never been a thorough Environmental Impact 
Statement done for Williams Fork Reservoir, such that it would allow for the minimal review 
proposed for this
 
Response GC1 Denver Water has prepared a Preliminary Draft Environmental Assessment 
(PDEA) for the Williams Fork Hydroelectric Project in accordance with both FERC and Council of 
Environmental Quality (CEQ) regulations governing preparation of National Environmental Policy 
Act documents.  One function of an Environmental Assessment is to assist in determining whether 
an Environmental Impact Statement is necessary (see 40 CFR 1508.9).  The FERC will use this 
PDEA in making its decision whether preparation of an Environmental Impact Statement is 
necessary (see 40 CFR 1501.3 and 1501.4).  The analysis in this PDEA does not suggest that 
continuing hydroelectric production at the Williams Fork Project would “significantly affect the 
quality of the human environment” as defined by CEQ regulations (see 40 CFR 1508) and that an 
EIS would, therefore, be necessary for this project.  However, the decision as to whether an EIS will 
be prepared will ultimately be made by the FERC.  
 
Comment GC2 Despite protestations that there are no major changes with this project, 
everyone is well aware that there is very little water available in Grand County and any

 

 project. 

 modification 
is going to have a significant [sic] on water availability. 
 
Response GC2 As requested by Grand County during the scoping process, the PDEA 
discusses and analyzes the hydrologic and environmental effects of the Williams Fork Project based 
on the maximum use of the Project to store and release water for its municipal water supply 
purposes.  The PDEA considers both current and future project operation and its effects. 

 



 

Comment GC3 There is no attempt in the Environmental Assessment to review, relate, 
discuss, understand the overall impacts of this project and the impacts on instream flows in the 
Fraser Valley as well as Dillon Reservoir impact. 
 
Response GC3 The overall impacts of the 
Williams Fork Project.  The action of FERC relicensing is limited to the operation of the Williams 

urisdiction of the FERC.  Those diversions have independent utility and would 
xist even in the absence of the Williams Fork Project or in the absence of power production and 

FERC authority illiams Fork Project.  Consequently, strea  river systems and 
potential site spe  scop ral action on the 
Williams Fork P
 

omment GC4 ent fails to analyze new im
pacts 

the PDEA includes a 45-year period of 
et years, drought years, and average 

logy 

o cumulative impacts, not only is this project related to future water 

 

 

 

ation or its 

strict 

d 
 project. 

 PDEA clearly reviews, relates, and discusses the 

Fork Reservoir and its power production.  Denver Water’s diversions on other river systems are not 
a part of the Williams Fork Project, and none of those diversion structures were authorized by or are 
otherwise under the j
e

at the W mflows in other
cific impacts of diversions are beyond the e of the FERC’s fede
roject and are not a part of this process.  

C The Environmental Assessm pacts based upon 2002 
and 2004 hydrology in the Upper Colorado River Basin, and thus effectively ignores future im
by utilizing a much wetter water cycle. 
 
Response GC4 The hydrology used for the analysis in 
record (1947 through 1991).  This period of record includes w
years.  The hydro over this extended period of record is representative of conditions in the 
Williams Fork basin.  
 
Comment GC5 As t
development being the Moffat Project Enlargement, which goes hand in hand with this project, but 
also cumulative impacts on the Winding Gap Firming Project by the Municipal Subdistrict Northern
Colorado Water Conservancy District as well as Denver's attempt to control the US Bureau of 
Reclamation Administration of Green Mountain Reservoir as well as buying or otherwise controlling
the Shoshone power right at Glenwood Springs, which is presently owned by Xcel Energy.  These 
changes will, combined with any modifications of Denver's system, create major problems in the
Upper Colorado River Basin. 
 
Response GC5 Cumulative impacts are considered in the PDEA.  The Windy Gap Firming 
Project and enlargement of the Moffat Collection System are discussed in section V.B.2.  Green 
Mountain Reservoir is identified as an existing project that could contribute to cumulative effects in 
the Colorado River Basin.  Denver Water has no authority over the Bureau of Reclam
administration of Green Mountain Reservoir.  The issue of the Shoshone Call is addressed in 
response to Middle Park Water Conservancy District Comments MP1, MP2, and MP3.  
 
Comments from Middle Park Water Conservancy Di
 
Comment MP1 The Denver Water Board is attempting to change the way that the Shoshone 
power plant operates at Glenwood Springs.  Since the Denver Water Board is attempting to 
accomplish that objective as part of the franchise it grants to Xcel Energy to serve the City an
County of Denver, that modification will impact Williams Fork operations, including this

 



 

Comment MP2 Attached is a copy of an excerpt from the Supplemental EIS for Wolford
Mountain Reservoir that clearly states the adverse impacts of any modifications of the Shoshone
power plant. 

 
 

e, a concept that involves a potential 
greement with Xcel Energy and water users (not yet fully identified) to reduce or avoid certain 

Cumulative actions are tautologically defined in the regulations as those that “when viewed 

ly 
ns” (40 CFR § 1508.7).   

e, it  it 

 and 

in the analysis of cumulative impacts. 
   

ess, th  

nably 
 or analysis 

annot be provided, however, on undefined agreements between water users in response to 

studied 
hers 

 
Comment MP3 As has been previously identified, water is released from Williams Fork 
Reservoir to supply water pursuant to the Shoshone Call to replace Fraser diversions.  In the event 
the Shoshone Call is modified, as Denver is seeking to do, the impacts are substantial and should be 
fully analyzed in the Environmental Impact Statement, because it goes hand in hand with this 
modification. 
 
Response to MP1, MP2, and MP3 Denver Water believes that relaxation of the Shoshone Call 
is not a “reasonably foreseeable action” as defined by the Council on Environmental Quality (CEQ) 
regulations.  Relaxation of the Shoshone Call is, at this tim
a
water rights diversions on the Colorado River during times of drought to allow other water rights to 
divert instead.   
 
 
with other proposed actions have cumulatively significant impacts” (40 CFR § 1508.25(a)(2)).  A 
cumulative impact is defined by the CEQ regulations as “the impact on the environment which 
results from the incremental impact of the action when added to other past, present and reasonab
foreseeable future actio
 

At this tim  is uncertain if a relaxation agreement can or will be implemented or how
might operate in principle, beyond the most basic concept that Shoshone Call diversions might be 
altered during drought periods.  Even more uncertain are important factors such as when and how 
the onset of a drought would be recognized, what level of drought would trigger the agreement,
the identification of and extent to which upstream diversions might be altered.  Analysis of this issue 
here would require wholesale speculation and fabrication of the components of a framework that 
does not exist.  Therefore, there is not enough information available to include this item as a 
reasonably foreseeable action 

Nonethel e PDEA contains adequate analysis of the cumulative impacts of the similar
issue of water diversions from the Colorado River and its tributaries and reasonably foreseeable 
actions involving increased diversions from proposed projects (Windy Gap, Moffat Collection 
System Project, etc.) within the same general area as might be affected by a Shoshone Call 
reduction.  This analysis adequately makes objective evaluations of the impacts of other reaso
foreseeable actions that reduce streamflows in the Colorado River Basin.  Objective data
c
undefined drought conditions. 
 
Comment MP4 Under the NEPA requirements, the cumulative impacts of this project 
combined with Shoshone, the Moffat Expansion, Green Mountain Operations, all need to be 
because they will impact the upper Colorado River and adversely impact flows available to ranc
as well as flows available for fish and ultimately the endangered fish at the 15 mile reach. 

 



 

 
Response MP4 The discussion of the scope of cumulative impacts in the PDEA does identi
both Green M

fy 
ountain Reservoir and the Moffat Collection System expansion as projects that are 

onsidered within the scope of cumulative impacts.  Cumulative effects related to streamflow 

se 
ars, including impacts upon fish in Williams Fork Reservoir, fish in the Blue with the 

lease of Dillon water as well as fish below the confluence of Williams Fork and Colorado River in 

d of 
e 

asin. 

ms Fork headwaters – diversions into the Moffat 
ollection System.  Does this requirement apply to native

c
reductions and endangered fish species are discussed in the PDEA. 
 
Comment MP5 The hydrology used to analyze lack of impacts fails to account for the adverse 
impacts in the year 2002 and 2004 and what the Denver Water Board was allowed to do in tho
very critical ye
re
Grand County. 
 
Response MP5 The hydrology used for the analysis in the PDEA includes a 45-year perio
record (1947 through 1991).  This period of record includes wet years, drought years, and averag
years.  The hydrology over this extended period of record is representative of conditions in the 
Williams Fork b
 
Comments from Trout Unlimited 
 
Comment TU1 p. 11.  The PDEA notes that Denver must provide releases of “15 cfs or 
inflow to the reservoir, whichever is less”.  However, the inflow to the Williams Fork Reservoir is 
influenced by Denver’s own operations in the Willia
C  inflow to the reservoir? 
 

 
ts on 

 Grand County, Denver staff 
have reported that the relaxed Shoshone Call would mean less water released from the Williams 
Fork R

 
rom 

iods of 

and 
rvoir for use with exchanges.  The current document primarily 

ventories some (but not all) of these parallel efforts but provides little characterization of the 
ts. 

t the 

Response TU1 The minimum flow requirement applies to the measured inflow at the 
reservoir inlet (USGS Station 09037500 – "Williams Fork near Parshall,Colorado").   
 
Comment TU2 p. 23-25.  The PDEA notes the pending Moffat Collection System Project and 
Windy Gap Firming Project in discussing cumulative impacts.  However, Denver is also currently
negotiating a relaxation of the Shoshone Call, which would have substantial additional impac
the Williams Fork and the upper Colorado watershed.  In meetings in

eservoir, though we do not know in detail what this change in hydrology would look like.  
This issue should be disclosed and its implications for the Williams Fork and Colorado River flow
regimes and fisheries should be described, as it seems this would lead to substantial departures f
the expected conditions described in the PDEA – presumably more frequent and lengthy per
reduced flow and elevated water temperatures.  In general, the PDEA should more fully disclose the 
cumulative impacts of the Williams Fork project along with existing projects and pending efforts 
with Moffat, Windy Gap, increased Blue River diversions, relaxation of the Shoshone Call, 
development of a Wolcott Rese
in
cumulative impac

 
Response TU2 The issue of the Shoshone Call is addressed in response to Middle Park Water 
Conservancy District Comments MP1, MP2, and MP3.  With respect to TU’s comment tha

 



 

PDEA should “more fully disclose” the cumulative impacts of the projects, we note that the PDEA 

 

tribute to cumulative effects 
lated to reduced streamflows, water quality effects, trout fisheries, and endangered fish species.  

leases of 18 and 15 cfs noted for March through July cause us some concern.  In 
rder to better understand the ramifications of Denver’s operations, however, it would be helpful to 

t 
s not 

eedence tables and curves for daily average flows – shown at a scale that 
llows for interpretation of the lower end flows – would help to characterize this matter. 

esponse TU3 Figures showing historic average monthly outflows with 10 percent and 90 
ance 

ix 

out 
 vs. through 

e river outlet works might raise temperature issues.  As noted in the PDEA, cooler water 
 to W

0 

 

er 
ases 

nd 

Response TU4 We have revised the analysis to correct the 2003 temperature depths for the 

does include consideration of both existing storage projects (e.g., Blue River diversions at Dillon 
Reservoir) and those projects that are considered reasonably foreseeable actions (e.g., Windy Gap
Firming Project and Moffat Collection System enlargement).  The cumulative effects assessment 
discusses the fact that the Williams Fork Project will continue to con
re
 
Comment TU3 p. 40.  Table 2 displays monthly outflows at the full-use demand level.  
Monthly averages are noted along with minimum and maximums.  While the averages – for every 
month –should provide reasonable fishery benefits for the Williams Fork and the Colorado River, 
the minimum re
o
present information not just on the minimum outflows but the frequency with and duration for which 
those minimums would be experienced.  This is displayed on a monthly basis in the appendices, bu
the extent to which 15 cfs (or lower) flows would be experienced for periods less than a month i
clearly presented.  Exc
a
 
R
percent exceedance bars have been added to Section V.C.2.  In addition, we have added exceed
curves based on modeled daily outflows for both full-use and current-use demand levels to Append
C.  We also note that the high quality of the fishery below the reservoir shows that the minimum 
flows are not having an adverse effect on the downstream trout fishery. 
 
Comment TU4 p. 41-43.  We appreciate Denver’s effort to respond to our questions ab
whether, under lower reservoir levels, the release of water through the penstock intake
th
temperatures due illiams Fork releases can provide benefits not only in the Williams Fork itself 
but also to the Colorado River downstream.  The PDEA states that the difference between water 
temperatures recorded at 35 meters and those at 45 to 50 meters were only approximately 1 degree 
different in June, July, August, and September.  Does the reference to depth (35 meters and 45 to 5
meters) refer to depth from the reservoirs high water point – therefore having 35 and 50 meters 
correspond roughly to the two intakes – or to depth from the actual reservoir surface at the time of
measurement?  If the latter – and the appendices make it appear this is the case – then the analysis 
fails to respond to our question:  is there a significant difference in water temperature between the 
two outlets during periods of low reservoir levels.  The spike reported in 2003 (p. 36) to 19 degrees 
suggests that, indeed, the penstock intake was taking water from above the thermocline.  Indeed, the 
tables in the appendices show this to be the one measurement period when releases were of a high
temperature than inflows to the reservoir.  Under such circumstances, it appears that shifting rele
from the penstock intake to the river outlet could help to cool downstream water temperatures a
thereby benefit the downstream fisheries. 
 

elevation of the reservoir at the time of sampling.  We investigated the single occurrence of the 19°C 

 



 

temperature reported in 2003 and found that it occurred as a function of a spill, not as a function of 
low level outlet releases.  The text has been revised.    
 
Comment TU5 p. 46.  The PDEA reports on river fish population numbers from 2000 and 
2001 and characterizes the river as supporting a “robust trout fishery”.  It would be helpful to repo
on fish population numbers from the period 2002-2004, as Colorado went into drought conditions 

rt 

nd (presumably) Williams Fork operated with low or minimum flows more frequently.  That data 
imum 

his 

 

ndation of 
creasing minimum releases to 25 cfs, and would prefer seeing even higher minimum flows when 

e given open consideration 
 allow for FERC to address its responsibilities for considering different benefits from the project 

eet its 

ect 

 
e 
 
 

 to ensure that the downstream diversion of up to 10 cfs 
id not reduce flows in the Williams Fork River to less than 15 cfs.  Nonetheless, we have included 

a
would be more reflective of the implications for the fish population of the proposed 15 cfs min
flow. 
 
Response TU5 We have added a discussion of more recent fisheries data from CDOW to t
section, and the data are included in the appendices. 
 
Comment TU6 p. 48-50.  The PDEA notes that average expected flows will provide good 
habitat conditions for trout; accordingly our primary concern is with the low flows of 15 cfs (or less). 
We have received angler reports from the past year expressing great concern over low flows and 
elevated temperature.  We support the Colorado Division of Wildlife’s original recomme
in
possible, in the brown trout optimum range identified in the PDEA (30-50 cfs; p. 46).  The PDEA 
states that the proposed 15 cfs provides 80 to 88 percent of the habitat for life stages (except 
spawning) that is provided at 25 cfs.  In other words, the proposed rise in minimum flows would lead 
to increases of 14% to 25% in available habitat for most brown trout life stages (and even greater 
increases for spawning).  This is not an insignificant benefit and should b
to
including fish and wildlife resources.   
 
The PDEA states that an increase in minimum flows would lessen the Project’s “ability to m
municipal water supply purposes”, noting that an extra 10 cfs release for one day would amount to 
20 acre-feet.  This raises other questions, however.  How often would the increased flow be in eff
and what would the total impact be?  Because Williams Fork is operated in conjunction with other 
projects in Denver’s system, CTU would assume Denver would increase diversions elsewhere to 
avoid a loss of yield to its system.  How would such operations take place and would those other
diversions be in environments where the depletions would have less (or more) impact on aquatic lif
than in the Williams Fork?  Through enhanced releases, the Williams Fork project has the potential
to benefit both Williams Fork and Colorado River fisheries, and that potential should be more fully
explained in the PDEA.  A more complete discussion of the potential for greater minimum releases 
will allow the public and FERC to draw reasonable conclusions about appropriate instream flow 
license conditions.   
 
Response TU6 As explained in the PDEA, CDOW clarified the intent of its request for a 25-
cfs minimum flow.  CDOW simply wanted
d
an analysis of the costs and benefits of providing 25 cfs in the PDEA. 
 

 



 

How often the minimum flow would be invoked is dependent on hydrology, water demands,
and the exercise of water rights.  For purposes of a sim

 
plified illustration and based on the future 

ydrology modeling results, the minimum flow would have been invoked 2,672 days over the 
r 

d 

e loss, whereas it is actually the maximum loss that would need to be replaced.  Williams Fork 
eservoir provides replacement water for other diversions.  By reducing the available storage 

r min
here is inaccurate.  Diversions elsewhere 

ould have to be reduced if there was insufficient storage in Williams Fork Reservoir, and that 
pact  

 

e.  
would 

h
16,436 days in the period of record.  Thus, the period of record average would be about 59 days pe
year at the minimum flow or the equivalent of 1,187 acre-feet per year (at 20 acre-feet per day) of 
additional water.  The cost to replace this amount of firm-yield water could exceed $11.8 million an
would require construction of additional storage facilities somewhere else in the Upper Colorado 
River Basin.  This cost is likely to be conservative because it is based on an estimation of the 
averag
R
(through a highe imum flow), there is less water available to replace other diversions.  Hence, 
TU’s assumption that diversions could increase elsew
w
would directly im  the municipal water supply yield.  The analysis in the PDEA is adequate to
evaluate both the beneficial and adverse effects of a 25-cfs minimum flow. 
 
Comment TU7 p. 51.  The PDEA describes proposed ramping rates.  If the Colorado Division
of Wildlife concurs that these rates are protective of aquatic life given channel characteristics for the 
Williams Fork River, we will join them in supporting these rates as conditions for the project licens
We also recognize the exemptions to the ramping rates noted by Denver Water; however, we 
suggest that Denver should establish a mechanism by which the FERC and the interested public can 
be informed when such exemptions are invoked. 
 
Response TU7 Comment noted. 
 
 
 
 

 



 

 

 

 
Williams Fork Reservoir Modeled Monthly Outflow Data for Current-Use and 

-Use Demand Levels 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Appendix C  

Full

 



 

 

 Williams Fork Reservoir Monthly Outflow – Current-Use Demand Level (Base285 Run 42)  
 IN CUBIC FEET PER SECOND (CFS)  
               

WATER 
YEAR OCT NOV DEC JAN FEB MAR  MAY JUN JUL AUG SEP MINIMUM MAXIMUM APR

1947 151  130  94 72 69 62 40 228  329 545 195 168 40 545  
1948 193  110  120 89 79 80 18 221  484 171 251 163 18 484  
1949 159  100  84 80 81  15  373 397 204 215 15 397 76 236
1950 207  152  87 74 78 88 37 228  60 208 227 143 37 228  
1951 114  105  87 78 67 220  228  15 389 165 213 15 389  255
1952 167  123  93 74 77 231  221  612 275 154 220 74 612  244
1953 157  120  78 94 66 64 45 238  272 152 197 148 45 272  
1954 108  102  75 54 60 54 72 31  103 271 299 88 31 299 
1955 146  90  68 117 82 47 31 15  15 194 308 234 15 308  
1956 96  79  73 164 122 80 40 15  15 204 188 101 15 204  
1957 91  98  74 71 68 67 42 15  228 329 166 153 15 329 
1958 192  132  128 104 83  228  299 190 186 139 83 299 86 248
1959 124  90  78 70 61 55 44 15  15 108 177 135 15 177 
1960 166  131  101 81 76  21  239 203 230 142 21 239 48 224
1961 130  96  66 43 51 56 84 22  35 200 217 78 22 217 
1962 22  231  124 100 62  233  652 354 199 174 22 652 52 245
1963 157  105  74 50 63 64 81 33  35 205 242 286 33 286 
1964 135  104  58 93 50 49 60 32  15 101 216 147 15 216 
1965 104  107  87 93 83 55 50 15  15 46 177 84 15 177 
1966 111  224  99 65 49  124 134 175 147 15 224 68 62 15 
1967 139  90  65 56 54 65 241  15 62 221 178 15 241 77 
1968 158  131  87 72 69 221  21 60 83 216 21 221 57 68 
1969 157  120  82 85 61   150 241 220 221 24 241 50 24 228
1970 162  103  84 90 76 44 228  228 170 108 128 58 244 58 2  
1971 95  201  107 98 93 363 93 222 232 228  264 363 227 203 
1972 177  148  102 90 84 21  15 144 238 173 15 238 74 229 
1973 154  103  92 72 67   228 334 125 191 59 334 59 64 228
1974 157  139  89 79 65 1 53 228  231 207 183 184 65 253 73 2  
1975 175  126  95 77 67   15 59 115 214 15 249 52 249 228
1976 157  98  77 74 64 45 221  21 78 173 211 21 221 57 
1977 198  131  79 65 61 59 82 32  67 214 310 101 32 310 
1978 170  109  97 122 102 15 15  15 15 152 171 15 171 78 
1979 144  102  81 77 66 38 228  228 148 95 174 38 228 69 
1980 141  136  95 98 81 213 38 21  221 77 190 181 21 238 2
1981 147  114  86 52 48 56 93 35  25 128 171 173 25 173 
1982 133  101  78 100 177 69 31 15  15 353 145 195 15 353  
1983 183  129  129 105 123 248  228  228 780 250 111 105 780  251
1984 178  153  78 84 82 183  221  1,002 562 225 119 78 1,002  240
1985 132  267  57 74 68  228  632 174 138 189 43 632 43 228
1986 104  82  103 78 72  228  447 325 127 177 16 447 16 228
1987 100  115  98 90 94 88 53 15  250 85 223 174 15 250 
1988 144  122  111 111 95  21  221 167 265 157 21 265 74 224
1989 135  125  93 81 76 73 46 15  15 39 182 173 15 182 
1990 133  113  101 76 70 101 12 56  15 46 209 197 15 209 1
1991 208  141  89 72 68 87 05 32  15 99 224 213 15 224 1

AVERAGE: 145  125  89 83 76  123  189 213 195 169 76 213 87 125
MINIMUM: 22  79  57 43 48 16 15 15  15 15 83 78 15 83 
MAXIMUM: 208  267  129 164 177 248  241  1,002 780 310 286 129 1,002  255
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Williams Fork Reservoir Monthly Outflow – Full-Use Demand Level (Baseline Run 43)  

 IN CUBIC FEET PER SECOND (CFS)  

WATER 
YEAR OCT NOV DEC JAN FEB MAR AP MA JUN JUL AU SEP MINIMUM MAXIMUM 

1947 149  131  94 70 65 64 245 228  228 494 213 286 64 494 
1948 222  152  140 1 903 1 87 22 221  228 133 251 162 22 251 
1949 158  100  84 78 81 76 242 15  393 385 253 215 15 393 
1950 206  152  87 74 77 89 40 231  15 190 227 142 15 
1951 114  105  87 78 66 272 268 228  15 299 243 223 15 299 
1952 166  123  93 72 77 277 251 221  467 260 153 223 72 467 
1953 156  119  78 94 66 65 45 241  228 151 221 147 45 241 
1954 107  101  75 54 59 54 73 31  103 270 298 87 31 298 
1955 145  90  68 129 61 47 31 15  15 196 298 207 15 298 
1956 89  87  78 190 142 76 39 15  15 204 188 100 15 204 
1957 90  98  74 70 67 67 43 15  228 243 162 207 15 243 
1958 205  131  127 103 82 86 256 228  228 173 185 138 82 256 
1959 123  90  78 70 61 55 62 15  15 137 181 130 15 181 
1960 156  134  100 81 7 26 49 29 21  115 255 236 141 29 255 
1961 129  96  65 42 50 57 83 22  18 255 264 117 18 264 
1962 58  150  124 87 67 56 228 228  404 352 202 173 56 404 
1963 157  104  73 51 63 64 80 33  34 204 252 287 33 287 
1964 146  103  58 77 50 49 60 32  15 101 217 146 15 217 
1965 103  106  86 95 85 55 50 15  15 29 181 167 15 181 
1966 167  133  1 505 81 8 72 62 15  61 177 175 152 15 177 
1967 138  89  65 85 193 77 65 48  15 57 227 174 15 227 
1968 157  130  86 1 751 6 59 89 15  15 44 74 215 15 215 
1969 156  121  81 84 60 51 35 228  136 241 231 220 35 241 
1970 161  101  83 89 76 58 248 228  228 137 176 150 58 248 
1971 165  163  124 99 94 269 232 15  273 341 231 214 15 341 
1972 200  148  102 90 84 73 26 221  21 81 239 172 21 239 
1973 152  102  92 71 66 59 63 228  228 292 137 194 59 292 
1974 156  138  88 79 65 230 256 228  228 127 193 183 65 256 
1975 174  125  95 77 67 51 256 228  15 15 82 213 15 256 
1976 156  98  77 74 64 57 46 221  21 58 175 210 21 221 
1977 197  130  79 65 61 59 82 34  108 239 307 100 34 307 
1978 169  108  97 165 170 79 15 15  15 15 167 170 15 170 
1979 143  101  80 77 66 69 39 15  228 131 136 176 15 228 
1980 140  135  94 97 81 252 245 21  15 182 200 180 15 252 
1981 146  113  85 52 48 56 93 35  24 119 170 172 24 172 
1982 132  100  78 100 192 70 59 15  15 266 141 197 15 266 
1983 181  129  128 104 123 289 265 228  228 725 250 155 104 725 
1984 207  125  1 1 906 08 2 231 246 221  827 550 229 124 92 827 
1985 114  267  63 70 74 48 228 228  615 158 138 188 48 615 
1986 123  80  102 91 68 18 228 228  393 285 153 188 18 393 
1987 143  72  98 90 93 89 53 15  211 153 230 173 15 230 
1988 142  121  109 111 94 74 226 21  19 225 264 156 19 264 
1989 134  124  92 80 7 16 72 45 15  15 00 201 172 15 201 
1990 132  112  100 75 7 10 102 116 54  15 03 234 196 15 234 
1991 206  138  87 71 67 86 104 43  15 22 194 207 15 207 

AVERAGE: 151  119  90 88 81 95 124 114  150 204 204 177 81 204 
MINIMUM: 58  72  58 42 48 18 15 15  15 15 74 87 15 87 
MAXIMUM: 222  267  140 190 193 289 268 241  827 725 307 287 140 827 

 



 

 

 
 

 
 
Note:  This 
figures 
the diffe s between the two demand levels.  
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Williams Fork Reservoir Modeled Daily Outflow 
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Note:  This figure presents the lower range of modeled outflows (less than 100 cfs) from the Williams Fork Project 
at an expanded scale.   
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Note:  This figure presents the upper range of modeled outflows (more than 200 cfs) from the Williams Fork Project 
at an expanded scale. 
 
 
 
 
 
 
 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D 
 

Williams Fork Project Temperature and Dissolved Oxygen Data 

 



 

Appendix D 

Williams Fork Project Temperature and Dissolved Oxygen Data 

 This appendix contains temperature and d ssolved oxygen (D.O.) data collected at the 
Williams Fork Project during the summers of 2000, 2001, and 2003, including inlet, outlet, and 
reservoir profile data.  No data set is available fo 2002 because drought conditions resulted in 
very low reservoir water levels that prohibited launching a boat on the reservoir for data 
collection.   
 

Denver Water operates a state-certified water quality laboratory.  Sampling of Williams 
Fork Reservoir inlet water quality is conducted just upstream of the reservoir on the east side of 
Williams Fork River across from the USGS gagi g station, and sampling of Williams Fork 
Reservoir outlet water quality is conducted at the USGS gaging station immediately below the 
Williams Fork dam.  Williams Fork Reservoir te perature and D.O. profile data are recorded at 
a standard position just upstream of the dam, and ervoir elevation is recorded at the time 
of sampling. 
 

Single monthly samples were taken during May through October of 2000, June through 
September of 2001, and June through September of 2003.  The data collection effort focused on 
the ice-free period because summer strati ally the period when water temperatures 
or dissolved oxygen would have the grea ffect aquatic resources.  Sampling 
dates an

Sampling 
Date 

Reservoir 
Elevation 

Sampling 
Date 

Reservoir 
Elevation 

Sampling 
Date 

Reservoir 
Elevation 

 

 
i

r 

n

m
 the res

fication is gener
test pote tial to an

d associated reservoir water surface elevations are listed below. 

5/24/2000 7,801     
6/20/2000 7,811 6/6/2001 7,793 6/30/2003 7,808 
7/26/2000 7,810 7/18/2001 7,802 7/31/2003 7,806 
8/17/2000 7,806 8/23/2001 7,795 8/27/2003 7,800 
9/28/2000 7,795 9/19/2001 7,788 9/23/2003 7,794 
10/18/2000 7,792     

 

    

 

 



 

 

 



 

 

 
 
 
 
 
 



 

2003 Water Quality Data for Williams Fork Reservoir 
 
 
Reservoir Profile Data 
Dissolved Oxygen (mg/L) Depth (meters) 
Month    0     5     10     15     20     25     30     35     40     45   
June 
July 
August 
September 

 7.9   8.0   8.2    8.2   7.9   7.7     7.7    7.6    7.5    7.3    
 6.6   5.8   6.4    6.6   6.6             6.6             6.7            
 7.8   7.4   7.0    7.4   7.7             8.0 
 7.7   7.8   7.7    6.6   4.7   4.5     4.4    4.4    4.3 

 
Reservoir Inlet & Outlet Data 
Dissolved Oxygen (mg/L)  
Month    Inlet     Outlet 
June 
July 
August 
September 

    9.4         10.6     
    8.2           8.6 
    7.0           8.5 
    9.5 

 
Reservoir Profile Data 
Temperature (˚C) Depth (meters) 
Month    0     5     10     15     20     25     30     35     40     45     
June 
July 
August 
September 

 15   14     10      8       8       8       8       8       8       8      
 20   18     10     9       8                8                8               
 18   18     11     10      9                8 
 13   13     13     12     10      9       9       9       8 

 
Reservoir Inlet & Outlet Data 
Temperature (˚C)  
Month    Inlet     Outlet 
June 
July 
August 
September 

    10             9       
    17           19 
    16             8 
    11 

 
  
 
 
  
 
 

 



 

 
 
 
 
 

 
 
 

 
 

Appendix

Certification u
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nder Section 401 of the Clean Water Act 

 



 

 



 

 

 



 

 

 



  

 

 

 



 

 

 

 

 



 

 

 

 

  



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix F 
 

Williams Fork Project Fisheries Information 



 

 

 
 
 

 
 

Note:  Information above provided by Colorado Division of Wildlife

Williams Fork Reservoir SONAR survey
21-Aug-97

Lengt h (cm) FREQUENCY
5 8492

10 19721
15 11000
20 4354
25 3130
30 2892
35 2488
40 838
45 1034
50 1492
55 577
60 397
65 499
70 260
75 280
80 302
85 276
90 148
95 45

100 0
105 0
110 0
115 0
120 0

These numbers represent  t he f ish det ect ed in t he pelagic zone.  We probably do not  see many nort hern pike (near shore) , whit e suckers (bot t om) , or rainbow t rout  ( surface)
 wit h t his syst em (downlooking SONAR)

Our syst em is ideal for det ect ing pelagic f ish like kokanee t hat  suspend of f  t he b  at  dept h at  night

From our spawn operat ion, we know t hat  2001 kokanee spawners averaged 19 i  in lengt h ( range f rom 16-22 in)  - 
Lakewide est imat e for f ish 16-22 inches (40-56 cm) :  3941

Tot al pelagic f ish est imat e: 58225

See 2001 SONAR report  for more det ailed informat ion f rom t his survey
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2002 -2004 CDOW Williams Fork River Fish Population Data 

 
mation: 

1)  All population estimates are determined by Leslie two-pass depletion method. 

2)  Species Key 
 
LOC = Brown trout 
RBT = Rainbow trout 
LGS = Longnose sucker 
WHS = White Sucker 
MTS = Mottled sculpin 
NPK = Northern pike  

3)  Size Classes  

The size class information in the length-frequency record is presented in 2 centim
groupings.  The first size class on the left side of the table is 0-2 cm and it proceeds by 2cm
thereafter (e.g., 0-2, 2-4, 4-6, 6-8, etc.). 

pling Site Location Information 

Kemp Launch Gate is located on the lower portion of the Williams Fork River jus
the confluence with the Colorado River.  This is the lowermost site. 
Irrigation Diversion and Below Diversion represent the same site, which is loca
immediately below the irrigation diversion structure.  This site is between the dam
and the Kemp Launch Gate site (i.e., near the middle of the of the river reach below the 
dam). 
Denver Water Board, Denver Water Board - below, Dam-Denv. Water, and
- Denver Water all represent the same site, located just below the dam.  This is th
uppermost site. 

Data provided by the Colorado Division of Wildlife.  
 
Contact: 

Bill Atkinson 
Fishery Biologist 
P.O. Box 775777, 925 Weiss Drive 
Steamboat Springs, CO 80477 
(970) 870-2197    
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Appendix G 
 

 

Calculation of Stage Change  
Associated with Denver Water's Ramping Proposal 

 



 

Appendix G 

Calculation of Stage Change 
Associated with Denver Water's Ramping Proposal 

 
 
 
Proposal: 
 

Reservoir Outflow Rate aximum Flow Rate Change 

 

M
15 to 50 cfs 25 cfs/hour ± 5 cfs 
51 to 125 cfs 50 cfs/hour ± 10 cfs 
126 to 250 cfs 75 cfs/hour ± 15 cfs 
>251 cfs 100 cfs/hour ± 20 cfs 

 
 
Flow and stage readings from USGS gag  Station 09038500 -Williams Fork 
below Williams Fork Reservoir, Colorado.  Stag age height. 
http://nwis.waterdata.usgs.gov/ 00 
 
Flow 
(cfs) 

Stage 
(feet) (feet) (inches/cfs) 

 change 
(inches/hour) 

e records, USGS
is inside ge 

nwis/measurements/?site_no=090385

Stage difference Stage change per cfs Stage

15 0.71    
50 1.15* 1.15 - 0.71 = 0.44 (0.44*12)/35cfs = 0.15086 0.15086*25cfs/hr = 3.77 
125 1.61 1.61 - 1.15 = 0.46 (0.46*12)/75cfs = 0.07360 0.07360*50cfs/hr = 3.68 
250 2.235 2.235 - 1.61 = 0.625 (0.625*12)/125cfs = 0.06 0.06*75cfs/hr = 4.50 
575 3.33 3.33 - 2.235 = 1.1 1.1/325cfs*12 = 0.04062 0.04062*100cfs/hr = 4.06 

* Interpolated value between 48.5 cfs @ 1.14 feet and 53.1 cfs @1.18feet. 
 
 
 

 




